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Be suspicious... Suspect 
your present lubrication 
methodsofholding chances 
for improvement — no 
matter how satisfactory 
they seem. 








Be active... Determine 
to uncover every possi- 
ble new saving. Startnow. 
Call your local Standard 
Oil (Indiana) office. 





Be OPEN MINDED... Try- 
out the suggestions of the 
Standard Lubrication En- 
gineer. Remember— his 
help is free, and given for 
your benefit. 





























Apply this formula now, with personal initiative, for a full year of 
new savings in 1936. Others are applying it profitably every day. 





ormula for using the 
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ye INDEED! Tooting a bit of modern high 
speed jazz, a good “hot” trombone player 
often shoots the slide back and forth 25 feet a 
second. With clearance of .003 inch this slide has 
to float on a perfect oil film. A little resistance or 
gumminess and there would be a sour note. Most 
of the trombone lubricant used is sold by the 
world’s largest manufacturer of band instruments 
—and made with Standard Oil (Indiana) products. 
* * * 
Kew lubrication problems are like this one. In fact 
most lubrication problems present their own indi- 
vidual differences. That is why the method of buy- 
inglubricants for industrial use has rapidly changed. 
Today Standard Oil (Indiana) Engineers, 
lubrication specialists, can be called into any 
plant in 13 Middle-western states on a moment’s 
notice. They check the operation of a machine or 
an entire plant, and recommend the most satis- 
factory and economical lubricants for each purpose. 
They bring valuable experience and information 
to men in the plant, and help to overcome careless 
and wasteful oiling methods. The plants they serve 
get effective, low-cost lubrication—not merely 
pounds of grease and barrels of oi]—for their money. 
* * * 
One of these engineers recently ran a test 
on two Diesel engines in a flour mill—a 
test, using Nonpareil Diesel Otl, which re- 
sulted in a saving of $8.00 per 24-hour day. 
* * * 
Get to know the Lubrication Fngineer more 
closely. Ask-for the special monograph which 
explains what he can do for you and Aow he can 
do it: “The Lubrication Engineer-~his Value to 
You.” Also, listed below, is a growing library of 
other monographs discussing specific groups of 
lubrication problems, and giving practical advice. 
Send for any of these that interest you, and at- 
tach a list of any additional lubrication problems 
on which you wish help at this time. 
BSBSSSSSSSSSSESSSESRSSESESE ESSERE eeeeeeeeeeeeee 
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Still waters run deep. Often in the past Mr. Low's 
quiet forewords sounded the depths of human values. 
They were timeless. Here in the dawn of 1936 he 
brings you again his New Year’s greeting of 1923. Yet 
nothing is lost; the passage of many Seasons has not 
made his philosophy less true or cooled the friendly 
warmth of his good wishes. 


HAPPY NEW YEAR 





@®THE OLD YEAR, 

with all its achieve- 

ments and failures, its 

| satisfactions and disap- 

pointments, its joys and 

its griefs, is behind us. 

Its 525,600 minutes have been spent. 

What have we bought with them? What 
have we to show for it? 


The new year lies before us, a clean, 
unwritten page, replete with possibilities. 
What shall the story be which it will carry 
into history when, a year, from now, it is 
turned over—into the world’s history; 
into our life’s story, yours and mine? 


The real fellow is, of course, he who 
plays the game the best that he knows 
how all the time. If he has a bad inning 
or a bad hole, he braces up and goes after 
the next with all the more concentration 
and purpose, and refuses to be set back by 


misfortune or subdued into mediocrity by 
temporary lack of success. 

Most of us, however, get to plodding 
even if we do not stumble, and we wel- 
come a pause, a turning point in the game, 
a chance to size up the score and take a 
new hold on life. And we do this at 
New Year's. Today is not different from 
a lot of other todays; this year will not be 
different from a lot of other years, but we 
are starting in with a clean slate and a 
new resolve to make the most of the year 
that is before us and so to live that as 
memory turns its page it will find tran- 
scribed thereon the most satisfying ac- 
complishment and the least of sorrow and 
regret. 

And for each and all I hope that the 
coming year may be replete with happi- 
ness and success. 


I. 








One of the 
last-sstage 
wheels of the 
165,000 kw. 
unit at Rich- 
mond 





In 1934, practically no generating capacity was added 
to central-station systems. In view of this it is gratify- 
ing to look back over 1935 and find central stations 
again starting power-plant construction. During the 
year, 312,450 kw. of new capacity has been placed in 
operation, and toward the close of the year orders were 
placed for an additional 285,000 kw. In comparison, 
England has on order 1,000,000 kw. of new capacity, 
according to Alex Dow, president of Detroit Edison 
Co. No new-plant central-station projects have been 
initiated during the year. 

Utility output has been above the outputs of 1929 
ever since June, and for the week ending Dec. 21 was 
2,002,005 kw.-hr.—7.5% above the previous all-time 
record. At one time during the year, utility output was 
9% over the same period in 1929. In view of this, it 
may be expected that utilities will order more capacity 
during 1936, particularly if the courts declare unconstt- 
tutional the adverse utility legislation of 1935. 

Although not complete, our records show that 55 
industrials installed 303,400 kw. of generating capacity. 
Thus, it is probably safe to say that industrials have 
installed as much capacity, if not more, than have cen- 
tral stations. 

A continued trend on the part of industrials toward 
the use of higher pressures is plainly evident—eight 
plants using pressures of 600 Ib. and above were in- 
stalling generating equipment. They have also demon- 
strated a willingness to accept high steam temperatures, 
one plant going to 900 deg. and another to 815 deg. 
There is also in evidence a trend toward the increased 





STEAM and POWER 


In 1935 


By R. B. Purdy 


Associate Editor 


use of economizers in the high-pressure industrial 
plants. 

Outstanding in the central-station field is the new 
Port Washington station which went into operation 
with a single 80,000-kw. unit, and the 165,000-kw. 
addition to the Richmond station (Philadelphia). Port 
Washington is the only new central station built within 
the last few years operating at 1,230 lb. pressure, 
825 deg. temperature on the reheat cycle. It illustrates 
the greater reliability of modern generating equipment, 
as only one boiler and one turbine were installed. 

Of particular interest is the order by Appalachian 
Electric Power Co. of a 40,000-kw., 3,600-r.p.m. tur- 
bine to operate at 1,250 Ib. pressure and 925 deg. for its 
plant at Logan, W. Va. This unit is over twice the size 
of any previous 3,600-r.p.m. turbine, and except for 
the experimental unit at Detroit will operate at higher 
steam temperature than any other turbine in the United 
States. It will drive a hydrogen-cooled generator. 

Detroit Edison Co. completed the first phase of its 
modernization of Connors Creek with installation of 
three 30,000-kw. units and has started the second part 
with the order of two new 60,000-kw. units to operate 
at 600 Ib. and 825 deg. 

One of the two high-pressure industrial plants re- 
ported in last January’s review went into operation— 
this the 10,000-kw., 1,400-Ib., 760-deg. top at the Fire- 
stone plant in Akron, Ohio. The Ford 110,000-kw. 
addition is still under construction. 

Weirton Steel is modernizing its power facilities with 
a new 10,000-kw. top to operate at 900-Ib. pressure and 
815 deg. The two boilers will be fired with pulverized 
coal and coke-oven gas and are designed for 400,000-Ib. 
per hr. capacity each. The turbine will exhaust at 
215 Ib. pressure. 

Pittsburgh Plate Glass is also adding a 900-lb. pres- 
sure, 750-deg. boiler and turbine. The boiler, fired 
with underfeed stoker, is expected to deliver 180,- 
000 Ib. of steam per hour to a 6,000-kw. bleeder-back- 
pressure turbine. Both air preheater and economizer 
will be installed to reduce flue-gas temperature. The 
unit will go into operation this year. 

Other outstanding industrial installations of last 
year are Monsanto Chemical Co., with two 65,000-lb. 
per hr. boilers supplying steam at 675 lb. pressure and 
750 deg. to two 5,000-kw. turbines bleeding at 350 |b. 
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pressure. Scott Paper Co. placed in operation a 600-Ib., 
735-deg. oil-fired boiler and a 3,500-kw. turbine bleed- 
ing at 275-lb. pressure. Westvaco Chlorine Products 
installed two 15,000-kw. turbines to operate at 400 lb. 
pressure. 

Municipal and institutional plant building increased 
during the year. Twenty-five municipal plants were 
reported as having ordered power equipment, though 
details could be obtained from only ten of these. About 
21,000 kw. of generating capacity was under construc- 
tion in municipal plants. Work in institutional plants 
has been mostly in the boiler room, as only about 
5,435 kw. of new generating capacity was reported 
under construction. 

During the year, manufacturers 
brought out several new boiler designs 
of atype similar to the integral-furnace 
boiler first described in 1934. Over 
40 boilers of this type have been in- 
stalled or are on order for capacities 
up to 170,000 Ib. per hr. and pressures 
up to 700 lb. The new designs em- 
ploy completely water-cooled furnaces 
and 2-drum boilers using both large- 
and small-diameter tubes. 

An additional new design has a 
single steam drum and a mud drum of 
half length. Two large headers at mud- 
drum elevation extend the length of 
the boiler and are connected to the 
steam drum with tubes which form 
the furnace between them. It is claimed 
that 2,500-sq.ft. units can be shipped 
completely assembled. They are built 
for pressures up to 450 Ib. and in 
sizes over 5,000 sq.ft. of heating sur- 
face. 

The Port Washington boiler which 
went into operation last year is the 
largest 3-drum bent-tube unit of this 
type, with a capacity of 690,000 Ib. of 
steam per hr. All three drums, are 
40-in. in diameter 53-in. thick solid 
forgings machined inside and out. The 
boiler is fired with a bin system of 
pulverized fuel and is provided with a 
combination radiant and convection 
superheater. Tubes of the radiant 
superheater are of special chrome- 
molybdenum alloy. 

Refractory-covered slag-screen tubes 
of the type used at Buzzard Point sta- 
tion were installed in the new boilers 
at Richmond, but moved closer to the 


Top—10,000-kw., 1,400-kw. turbine 
of Firestone Tire and Rubber Co. 
Center — Vertical circulating 
pumps are used with the 165,000- 
kw. unit at Richmond. Bottom— 
Tandem compound, 80,000-kw. tur- 
bine at Port Washington 
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slag-tap furnace bottom further to shield the furnace 
from the cooling effect of the boiler tubes, thus mak- 
ing a hotter slagging zone. 

Development of a water-cooled underfeed stoker 
was reported on which it appears possible to burn 
many low-ash-fusion-temperature coals that heretoforc 
could not be used with this type of firing equipment. 
In addition it seems possible that this development 
will permit higher preheated-air temperatures without 
increasing maintenance costs. 


The unit has already 
demonstrated lower power consumption in tests mad 
at the Cedar Rapids Plant of Iowa Electric Light & 
Power Co. where the development work was carried oa. 
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Appalachian Electric Power Co....... . aman We. Vee ccc. cs 1937 1,250 925 36 ee ee peas ie woe ys ots ee Tee 
Milwaukee Electric Railway & Light Co....Port Washington....  Sept., 1935 1,390 840 1 690,000 44,100 7,710 a gna Seite 2 60,500 58,000 
Rochester Gas & Electric Corp. . .Rochester, N. Y.. : ere 750 q3 1 250,000 15,300 aoe 1 20,808 eee Passe 
Iowa Electrie Light & Power Co.... Cedar Rapids, Ia. . July, 1936 750 765 1 300,000 13,600 2,150 1 4,608 1 16,800 8,100 
Detroit Edison Co., Mich....... .Conners Creek... . . es a oe 710 850 4 330,000 26,764 3,417 8 8,620 8 28,980 11,000 
S. Ind. Gas & Electric Co..... Evansville, Ind... 475 a i Sesces SWGDED ne 1 8,640 2 tT ei ope ene 
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Central pg Railway, Inc.. Atbans.......... Nov., 1935 200 448 2 15,515 2,500 ake aay oe 8 
General Public Utility, Inc co adwood, 8 a2. ‘ - ; pate ; ae ary ree ‘ 
Abington Electric Co... . Clarks Summit, Pa... 
Virginia Public Service Co.... Hampton, Va........ 
City of Fort Collins......... Fort Collins, Colo... 1936 425 710 2 25,000 4,009 We- sk) wes 1,500 
City of McPherson... . McPherson, Kan... [i ees er ee ee eke emere © teint oy atiGwa, Ga se tak: Mbeee 
| City of Anthony Anthony, Kan.... Jan., 1935 375 580 : , . oe 
South Pittsburgh Water Works. Pittsburgh, Pa..... May, 1935 300 705 1 49,009 3,894 1,549 
Village of Willard . Willard, Ohio...... April, 1935 225 510 1 3,299 1,100 
City of East Palestine... .. La 1935 200 475 | 5.170 anes 
City of Fairmount. Minnesota. Dec., 1935 185 as ; 
C ity of Worthington.. Minnesota. . . 1936 175 500 * . ie Guweee «8 Salensel. “sarecahe 
Borough of Chambe sburg Che ambersburg, wee a See eis ces ; ; ; 5 : a pee 
( Firestone Tire & Rubber Co [SERRE cc ocesas. 8 aakwecibes 1,400 760 1 300,000 11,793 7,584 1 8,110 1 23,100 14,500 
Ford Motor Co. .. Dearborn, Mich... 1936 1,200 900 1 800,000 30,000 7,125 1 26,500 2 86,000 29,000 
| Weirton Steel Co... Weirton, W. Va...... 1936 900 = 815 2 400,000 20,487 4,277 no er 2 49,500 17,280 
P ittsburgh Plate Glass Co... . Barberton, Ohio 1936 900 =750 1 180,000 15,147 1,803 1 8, 240 +7 eae 8,830 
Firestone Tire & Rubber Co Los Angeles, Calif.... coe 710 700 l ae : 8, 430 650 1 11,780 1 14,000 7,350 
| Monsanto Chemical Co St. Louis, Mo...... ; a ; 675 750 2 65,000 7,562 756 Zz 1,140 2 3,520 2,560 
| U.S. Industrial Aleohol Co Baltimore, Md....... May, 1935 625 750 2 125,000 10,070 1,400 se , 2 ~=13,500 7,575 
Westinghouse Air Brake Co. . Wilmerding, Pa...... 1935, 600 700 2 67,500 7,570 442 en Ce Ae some Eee 
Scott Paper C 0 Chester, Pa.... Oct., 1935 600 735 1 125,000 13,287 chars “ rhs | BOO bases 
Container Corp of America Phila., Pa : Jan., 1935 505 635 | 200,000 12,600 4,390 ‘ss stan 1 16,500 9,600 
Ohio Boxboard Co........ Rittman, Ohio....... 000 ...2.2.0: 500 =610 1 110,000 12,250 1,112 I 5,100 yge Shope 4,480 
Richardson Co........ Fee PE, OO er rr eae eae 475 1 pone 4,520 - 1 4,608 a ed ee Se 
MeWilliams Dredging Co. . .Chicago, Ill...... 1936 475 750 1 60,000 9,488 tee OR SE | 7,181 957 
Pioneer Flintkote Co Vernon, Calif..... Aug., 1936 450 ‘ l 50,000 4,490 ae ix : gsteress . 
Union Bag & Paper Corp. Savannah, Ga. Aug., 1935 450 750 3 = : 4,875 a es ah 3 2.22) wads 
Congoleum-Nairn Corp. . . Kearny, N. J.. Dec., 1935 450 600 1 35,000 4,377 679 oe ! 4,150 1,691 
Thermoid Rubber Co. . Trenton, N. J......... in 450 1 300% 4,460 hers vi pits oe eens 
Tennessee Eastman Corp. ; Kingsport, Tenn. 450 2 60,000 8,700 nee AS nee ee Oe Ve a ee 
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John Morrell & Co Ottumwa, Iowa...... 448 : 1 120,000 10,000 2,625 re be or 1 11,000 8, 200 
Owens Illinois Glass Co. Dee ey, Ce ne 448 750 2 30,000 4,000 1,740 2 45,000 2,160 
Homestake Mining Co. Read, BD... cos. Aug., 1935 448 700 3 65,000 10,000 237 3 PO” as Sestak 4,170 
Rath Packing Co. . Waterloo, a ; . ; 448 : l 35,000 5,360 ates ; a? ee 
Titanium Pigment Co ; Sayreville, N. J. April, 1935 448 637 2 125,000 8,000 5,300 x : ; 11,600 6,750 
| Celanese Corp. of America. . Cumberland, Md Dec., 1935 410 710 1 135,000 12,500 3,180 1 5,500 ‘ 5,500 
| Shell Corp. .. . Wood River, Ill... Aug., 1935 400 455 1 50,000 5,710 =‘ Inel. ‘ ; 1,800 
Phelps Dodge C orp. ; . Douglas, Ariz... 1936 400 ee | Sekaes MOD Oia ashe: Yan  Wkantet- osumtost 
Kroeger Grocery & Baking Co......... ..Cineinnati, Ohio. . 400 448 2 55,000 5,280 965 3,100 
Franklin Board & Paper Co............... Franklin, Ohio....... 1936 400 = 600 l 40,000 7,380 boce "sat Swiwts we. soeehe aoe 
Hershey Chocolate Co. . ; PER cco Gan | adn biss 400 650 1 150,000 11,650 ik oe? aceeue adie 
geben ea oer Products Co. ... ...5. Charleston, W.Va. Aug., 1935 400 665 2 Seueo U2.50s Bort 65. bases 4 6,670 
J. Reynolds Tobacco Co... ..........45 Winston-Salem, N.C. 385 ee ee é ie 
Rissa ome 0. 65 .. Milford, N. J... ; April, 1935 385 570 I : 7,740 BONE ay Ghia I , 7,200 
Wolf River Paper & Fibre Co ee ee i 325 550 l 34,000 4,000 i ee 1 2,000 3,300 
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American Dyewood Co......... . Belleville, N. J..... June, 1935 = 275 ba | ree 2,534 to EES, etme gee eye 
Eastman Kodak Co....... SSS bee ERO NC Masaasa  s6005saun 260 550 Ay) Gansae pete Pakage er Likes. ce SRS a meee 
Old Crow Distillery........ Eee tee. Frankfort, Ky. Oct., 1935 250 406 3 33,000 3,990 141 Ss a. ekraais 2,000 
Whippany Paper BnantdGo:.2....cecccese Whippany, N. 5. se Sea ne oe I 66,000 7,500 540 | 3,000 4,200 
eee Ss OP | earners MacDonald, Ohio.... Dec., 1935 250 525 1 40,000 6,154 ee Pow . Siete 1,384 
Diamond Match Co. ie be tke eens Oswego, N. Rs ce SEA ee ee 225 547 1 = 5,005 Rows 1,835 
CE ES ESS (ee ere enero terse Chester, Pa.... Sept., 1935 225 500 1 15,000 Sh ee 1,500 
Clearfield Bituminous Coal Co............ TVMORTEMRsccusees. sseanieeas 225 : Wee 10,050 550 
Bogota Paper & Board Co.............065 PIE AMAD acetate  Skice hawks 200. es. Ve RN eh ae a ee Beane ss 
Hiler, Engr. & Constr. Co.....:.......... Providence, R. TI. 1936 200 = 493 2 24,000 & ee 2 4,000 1,200 
Arnold Print Works... .. .North Adams, Mass.. June, 1935 199 — 1 115,000 8,460 3,535 1 10,000 sae 
Cleveland Quarries Co. . . ..So. Amherst, Ohio.. Sept., 1935 199 467 aces 5,160 oe : pes a 
Sonoco Products C “We ; .Hartsville, 8. C... 935 185 531 o, Sere. Se shoa er cepa 
Crampton & Knowles I oom Works. . . Worcester, Mass. . Feb., 1935 180 394 | 40,000 4,800 480 2,500 
Utica Knitting Co...... RAGS .Sherburne, N.Y. Mar., 1935 180 480 1 20,000 3,620 Pe Xe - arate 700 
Chickasaw CooperageCo....... . Memphis, Tenn...... Jan., 1935 180 ae 1 BS oe 6,017 ee mE 
International Harvester Co. .... Springfield, Ohio..... 0 ...... 175 hg 1 60,000 es” ae be * , rr ae te eres) aA 
A. Gross & Co..... Newark, N. J..... 160 : 2 12,000 3,870 ore : ; ; 560 
Crystal’ lissue Co... Middletown, Ohio. June, 1935 160 320 1 60,000 6,430 =1,100 1 6, 100 3,700 
U.S. Immigration Station. Baltimore, Md.... Oct., 1935 160 5 3 ; - 1,060 ae : erase : 
Midvale Steel Co. .... og er Dec., 1935 160 370 I Se Ee ke 6 rete 1 eee 
German Brewery....... Cumberland, Md. Mar., 1935 160 370 2 19,000 5,040 4,000 
Falls City Brewing Co. Louisville, Ky. July, 1935 150 = 420 ORS BME CAS ST! cake. ibkutes eon 
Broadmoor Hotel. : . .Color: ado Springs, ( ‘ol. 1935 150 463 1 25,000 4,044 2,358 
American Smelting & Refining Cc o Perth Amboy, N. J 150 ae os Shes ; ep 
Gair Cartons, Inc. Piermont, N. Y.. Aye 150 7 sR 3,000 2 aoe 
Charlton Woolen Co.... am .Charlton, Mass. . Aug., 1935 150 1 ue 3,250 shane 
American Crystal Sugar Cae ..Chaska, Minn. . Sept., 1935 155 eae 3 31,739 8912 3,625 
American Steel Foundries Co ..Granite City, Tl Dec., 1935 150 456 2 43,300 5,676 1,270 
American Water Works............ Davenport, la... Dec., 1935 150 : Ses 1,800 woe 
Benj. Moore & Co ees ee ..Carteret, N. J. pew se 150 2 1,500 
Avery Salt Co. . Avery Is., La... paarea ae 140 ae eRe 
Peninsular Paper Co. Ypsilanti, Mich. . Oct., 1935 125 ! 3,012 
Cudahy Packing Co : .Los Angeles, Calif... 1936 125 353 2 3,411 
Libby, MeNeill & Lib by err = Walla Walla, Wash. June, 1935 125 353 i] : ake 3,113 ‘ ‘ 
Public Service Electric & Gas Co.... Paterson, N. J... Sept., 1935 125 450 1 35,000 5,030 810 
Pennsylvania R.R.............. . Newark, N. J... Jan.. 1935 100 338 2 10,350 3,000 1,065 
Evening News Publishir ig Co Spe Co . Newark, N. J... tog Watts Deh fee ee ae ae nse Re Nd 
American Woolen Co.............02e000+ em ae ree er Cen Pe See Sees le | |e eae | Saree 
CTS Gg 6 eae Se ee Garden City, Kan ee - os eet ence Skaiis 
Ohio State Penitentiary. ... .Columbus, Ohio. Sept., 1935 450 700 | 45,000 5,074 
Anchor Hospital St. Paul, Minn. . oA 250 li asaeees 3,681 | 
ee gs Ca a ae eae . Austin, Tex..... 250 ree 6,050 
Veterans Administration Home .Hampton, Va...... 200 ; 5} oo. po 
Alabama Insane Hospit: al. . : Tuscaloosa, Ala : 189 379 1 50,000 8, 300 ; 
Worcester Polvtechnie Ins Worcester, Mass Oct., 1935 175 | 18,000 2.540 656 
Texas Tech. College Lubbock, Tex 165 | 3,560 
Rome State School Rome, N. Y.. 2 AOS Va esa pe asresry Pees mene 
Maryland Tuberculosis Sanitarium Sanitarium, Md 150 l : 2.850 
Newberry State Hospital Newberry, Mich 125 3 30,000 12,716 
C.T.—Condensing Turbine, T.C.T.—Tandem Compound Turbine, V.C.T.—Vertical Compound Turbine, B.P.T.—Back Pressure Turbine, B.B.P.T.—Bleeder 
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A new pulverizer feeder adjusts coal feed to conform 
with the air flow through the pulverizer. It is claimed 
this simplifies the application of automatic controls 
and results in a wider range in capacity. 

A new pulverizer with a revolving bowl was an- 
nounced during the year. Coal is ground between a 
grinding ring and stationary reduction rolls and works 
up the walls of the bowl, where fines and intermediate 
sizes are picked up by air currents from annular spaces 
around the bowl. Clearance between rolls and revolv- 
ing bowl and grinding pressure may be adjusted from 
outside while the mill is running. 

The new 110,000-kw., 1,200-lb., steeple-compound 
Ford turbine has not gone into operation. The high- 


Control board for the 1,400-lb. boiler in the 
Firestone plant. Bottom—One of the new 
zoned automatic air-controlled stokers at 
Connors Creek station of Detroit Edison Co. 
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pressure element of this unit, mounted above the low- 
pressure, drives a separately excited 55,000-kw. 
generator and has twelve stages. The double-flow low- 
pressure cylinder has ten stages on each side of the 
central steam admission. The high-pressure cylinder 
exhausts without reheat directly into the low-pressure 
element at 86 Ib. abs. at full load. The 900-deg. 
initial temperature makes reheat unnecessary. 

In contrast, the 1,230-lb., 825-deg. Port Washington 
turbine is arranged for reheating. Pressure at the reheat 
point is approximately 422 Ib. abs. at full load. Ad- 
mission of reheat steam is to the center of the high- 
pressure cylinder, which exhausts at about atmospheric 
pressure to the low-pressure element. 

The 165,000-kw. Richmond Station turbine has a 
higher kilowatt rating than any other tandem-compound 
unit. It has 30 rows of blades in the high-pressure 
rotor, and each side of the double-flow, low-pressure 
end has 8 rows of blades. Low-pressure blades shown 
in the illustration are 38 in. long, have a tip speed of 
72,600 ft. per min., and are faced with Stellite. 

Turbine speed is controlled by a hydraulic governor 
which operates through a pressure transformer to con- 
trol the flow of Aroclor to the operating cylinders of 
the seven control valves. 

This unit exhausts to the largest condenser in a 
single shell. It is single-pass, with 113,000 sq.ft. of 
cooling surface provided by 17,700 tubes. The tubes 
are arranged radially around a central air off-take, and 
with due regard to pressure distribution at the turbine 
exhaust flange which distribution was determined by 
research on models of the unit. The shell is of fusion- 
welded steel plate. Cooling water is supplied by two 
vertical propeller-type pumps with a combined capacity 
of 155,000 g.p.m. 

Several new small turbine units were brought out 
during the year, but on the larger machines no im- 
portant changes in design have been reported. This 
latter observation is also true of steam engines, and no 
large engine installations have been reported. 


Power Maps 


FEDERAL POWER COMMISSION will soon issue two maps 
compiled by its National Power Survey, showing service 
areas, generating plants and transmission lines of the 
principal U. S. utility systems. Both are in full colors, 
one 514 by 81 in. and the other 574 by 84 in. 

Map No. 1, “Service Areas of the Principal Electric 
Utility Systems in the U. S., 1935,” identifies 57 major 
utility systems, 8 municipal systems, and 50 holding 
companies and independent operating companies. 

Map No. 2, “Principal Generating Plants and Elec- 
tric Transmission Lines of the U. S., 1935,” indicates 
345 hydro-electric plants, 709 fuel generating plants 
and transmission lines totaling 135,000 circuit miles. 

Maps will be sold by the Federal Power Commission, 
Washington, D. C., as follows:—Map No. 1, un- 
mounted, in two sections, $7.50; mounted on linen 
with reinforcing rails, $10. Map No. 2, unmounted, in 
two sections, $5; on linen with reinforcing rails, $7.50. 
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NEW ELECTRICAL MILESTONES 
Established in 1935 


Public utilities generated 99-billion kw.- 

hr., an all-time peak; record hydro- 

gen-cooled generators, frequency chang- 
ers and synchronous condensers 


Ax INCREASE of around 9 billion kw.-hr. gene- 
rated by public-utility plants ranks as an outstanding 
achievement in the electrical industry for 1935. This 
increase is exceeded only by that for 1929, when 9.5 
billion kw.-hr. more were generated than in 1928. Be- 
ginning with the first of June, the 1935 weekly kilo- 
watt-hour curve crossed that for 1929, and has steadily 
remained above it, reaching an all-time peak in excess 
of 2 billion kw.-hr. for the week, Dec. 15-21. A total 
generation of around 99 billion kw.-hr. was reached, 
compared with 97.4 billion in 1929, and a maximum 
weekly peak of 1.86 billion. 

As would be expected, this large increase in power 
generation presaged renewed industrial activity, with 
placing of orders for all kinds of power equipment to 
build new plants and to modernize and enlarge old 
ones. A large part of the activity in power-equipment 
installation has been in manufacturing and processing 
plants. Near the end of the year, central-station projects 
began to pick up, but when these companies will begin 
to build on a pre-depression scale depends on several 
factors difficult to evaluate. 


Record Turbine-Generator 


Few new units are on order for central-station steam 
plants. Outstanding among these is a 40,000-kw., 
3,600-r.p.m. unit for the Logan station, Américan Gas 
& Electric Co. This generator will have more than 
double the capacity of the now largest 3,600-r.p.m. 
generator, rated at 18,000 kw., in this country. Hydro- 
gen cooling will be a feature of this generator. This 
system of cooling has been used on several large syn- 
chronous condensers, and ftequency changers, but has 
been applied to only a few generators. Two new 
60,000-kw. units are also on order for Detroit Edison. 

One trend seems to be toward reconstructing old 
turbine-generators for higher ratings. For example, 
New York Edison Co. is having rebuilt a 30,000-kw., 
1,500-r.p.m., 25-cycle turbine-generator for operation 
at 1,800 r.p.m. and 40,000 kw., 60 cycles. The work 
being done by the Detroit Edison Co. in rebuilding 
Connors Creek Station may be cited as another example. 

One important steam-turbine generator put into 
operation was the 165,000-kw., 0.90-p.f., 1,800-r.p.m. 
unit in the Richmond Station, Philadelphia Electric 
Co., and another is the 80,000-kw. machine installed 


in Port Washington station of Milwaukee Electric Rail- 
way & Light Co. The former is installed in space pro- 
vided for a 60,000-kw. unit. Because of space restric- 
tions, unusual mechanical and electrical problems were 
encountered. One of these was ventilation of the gene- 
rator, which requires a total of 170,000 cu.ft. of air 
per min. This is done by specially developed air-foil 
propeller fans, motor-driven at 3,550 r.p.m., 

In the hydro-electric field, most construction activities 
are Federal government or other public projects, 
financed in whole or in part from Washington. None 
of these projects has yet come into operation, but sev- 
eral will this year. Outstanding is Boulder Dam. The 
six large generators ordered for this plant are rated at 
82,500 kva., 16,500 volts, 180 r.p.m. They stand 32 ft. 
above floor level, and are 40 ft. in diameter. A rotor 
load of nearly 1.75 million Ib. is taken by a single 
thrust bearing above the generator. 

Features of the two 56,000-kva., 13,800-volt, 112- 
r.p.m., umbrella-type generators for Norris Dam, TVA 
project, are their telescopic exciters. Approximately 
3.5 ft. reduction in overhead room results from using 
this exciter design. The main exciter armature is 
mounted on a specially designed spider bolted to the 
top of the main generator rotor, and the upper bracket 
supports its field frame. The pilot exciter armature is 
located inside the main exciter armature, with its sta- 
tionary member supported on the main bracket. 

Other large hydro-electric generators on order are 
the two 36,000-kva. for Joe Wheeler project, TVA, 
and the two 54,000-kva. units for Bonneville on the 
Columbia River. Because of their slow speed, 86 and 
75 f.p.m., respectively, they have very large dimensions. 


Automatic Hydro Plants 


Automatic hydro plants are again receiving attention. 
A plant having one 10,000-hp. unit is being installed 
by Idaho Power Co., to be controlled from a station 
three miles away. Control and metering will be accom- 
plished over a 12-conductor cable. It is planned to 
operate the London and Marmet plants of Kanawaha 
Valley Power Co., W. Va., from the Cabin-Creek steam 
plant about 10 mi. from each plant. These hydro 
plants will each have three units, two propeller and 
one Kaplan wheel, totaling 20,850 hp. 

Two of the largest hydrogen-cooled synchronous 
condensers so far constructed will be installed at the 
receiving end of the 287,000-volt line from Boulder 
Dam to Los Angeles. They are each rated 60,000 kva., 
13,800 volts, and have a lagging capacity of 36,000 
kva. These machines will be automatically started and 
put on the line upon indication from the main control 
unit. 
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By E. J. Tangerman 


Associate Editor 


Diss continued their spectacular advance in 
1935, sales for the year totalling in the neighborhood 
of 1,250,000 hp., a goodly proportion of the 66% in- 
crease over 1934 being represented by tractor and con- 
struction units, although stationary and motive-power 
applications also gained in lesser degree. Better ma- 
terials and more businesslike approach to design prob- 
lems resulted in increased speeds (with consequent re- 
duced weight or higher power), better appearance and 
improved operation. Gas engines likewise showed an 
advance, several companies entering this field which 
previously had not built these engines, one or two com- 
panies redesigning certain diesels for conversion to gas 
engines, and other companies modernizing designs. 

There is also steadily increasing understanding of 
the possibilities of waste-heat utilization and sound and 
vibration isolation, and more practical use of the diesel 
in combination with steam. A notable installation of 
the year of this type is the 525-hp. diesel installed in 
the Singer Building last June, which now is reported to 
be paying for itself at a rate of $2,000 a month. If 
maintained, this saving will pay for the installation in 
about 2} or 3 years. This installation is also notable 
in the unusual coil-spring mounting which supports 
engine and generator weight, a total of 84 tons. 
Other unusual elements here are the indoor cooling 
tower beside the engine in the basement and the care- 
ful utilization of waste heat, the latter element alone 
being estimated to save $1,600 per year. 

Maintenance of frequency has also received atten- 
tion during the year. The Singer installation, as well 
as many others, have installed isochronous or other 
close-governing systems to maintain frequency within 
very close limits despite heavy load swings. 

Most engines introduced during the year were re- 
finements of earlier designs, principal improvements 
being in increased speeds, more attention to details, and 
improved exterior appearance. There is a steadily in- 
creasing trend towards use of auxiliaries, particularly in 
larger engines, all for better operation and lower 
maintenance over the long period. About 40% of 
engines installed use air filters, 10% use air washers, 
60% use lubricating-oil filters or centrifuges, more 
than 50% use pyrometers. Builders urge greater use. 

The horizontal, crankless diesel introduced last year 
has been improved for direct connection to a 50-kw. 
generator to run at 1,200 r.p.m. One radical design of 
the year was a radial engine modeled after airplane 
practice but designed for railcar and stationary use. 


DIESELS SPEED UP 


New materials, refined designs, permit higher-speed units. 
a million and a quarter horsepower. 





Sales reach 
Gas engines gain steadily 


Weighing only 6 lb. per hp. with auxiliaries, the first 
63x7}-in., 2-cycle, 635-hp. unit runs at 1,400 r.p.m., 
is only 71 in. in diameter, and has a fuel economy only 
slightly poorer than standard designs. One manufac- 
turer of small engines will soon announce an 8-cyl., 
V-type, 180-hp. unit. To compete with gasoline, very 
small solid-injection units are being developed very 
rapidly. One company is making a 2-cyl., 20-hp., unit 
to sell for $60 or less per hp. An engine built for 12.5 
hp. per cylinder at 720 r.p.m. can be brought from cold 
to full load in 8 sec. One interesting 50-hp. engine is 
converted to a gasoline engine for starting by hand 
cranking, then switches to diesel after 700 revolutions. 

Of extreme importance are the new high-speed power 
units offered by a number of manufacturers, some of 
them simply tractor engines mounted on structural-steel 
bases. These units have radiator, fuel-pump system, fuel 
filter, fuel-oil pressure gage, air cleaner, starting equip- 
ment, lubricating-oil filter, tank, pump and pressure 
gage, temperature indicator and other instruments, plus. 
other auxiliaries mounted on them, and often have 
clutch, extension shaft and belt pulley. Outboard bear- 
ings are furnished with larger units, direct-connected 
a.c. or d.c. generators can be obtained, and yet over-all 
dimensions are unusually small. 


Fuel Systems 


One diesel announced this year has a combined fuel 
pump and injector, eliminating long runs of high- 
pressure piping and giving positive metering. An- 
other injection system has all parts replaceable. Solid. 
injection has almost completely replaced air injection, 
except for lower-grade fuels and other special condi- 
tions, avoiding complicated injection equipment and 
reducing operating difficulties. The 2-cycle versus. 
4-cycle debate still goes on merrily. 2-cycle units are 
steadily being stepped up in rotative speed. While 
municipal and larger industrial installations are usually 
low-speed types, greatest activity has been in high- 
speed types above 800 r.p.m. 

The fuel problem is an increasingly important one, 
particularly with steadily rising rotative speeds. Con- 
tinuous research and comparison of results during the: 
past year, however, begin to point toward an ultimate 
solution agreeable to all three interested parties, engine 
builder, oil supplier and operator. 

Engine details improved during the year include anti- 
friction bearings, more effective lubrication, greater 
adoption of supercharging, higher volumetric efficiency, 
more durable cylinder liners and pistons, and piston 
rings which seal without destroying liners. Heat-treated 
nickel cast irons are being used increasingly for liners, 
crankshafts, heads and other parts. Aluminum pistons 
have been improved by casting in an aluminum-bronze 
ring belt into which piston-ring grooves are machined. 
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Development of new engines by several manufac- 
turers has drawn heavily upon automotive and air-craft 
experience. Material and heat-treatment specifications 
of such parts as crankshafts and camshafts, cam- 
shaft driving gears, connecting rods, cylinder liners, 
pistons, cylinder heads, valves and springs have received 
very careful consideration and inspection has been 
tightened down to extremely narrow limits. 

It was reported during the year that engines planned 
for use in the southwestern oil fields must be designed 
to run on sour crudes because of the frequent applica- 
tion of these engines in out-of-the-way places where 
refined fuel is not available. The trend in pumping 
fields is steadily toward smaller engines, mostly 1-cyl. 
horizontals, although the multi-cylinder, fairly high- 
speed verticals are coming in, driving through reduc- 
tion gearing. Normally, such engines should be used 
with cooling towers and should be started and stopped 
with regular diesel fuel. Diesel-electric drilling rigs 
.using d.c. motored setups are also finding favor in the 
fields, using the Ward-Leonard system. 


Foreign Developments 


One very interesting foreign installation of the year 
is that at Clairvivre, France, a government-built garden 
city for tuberculosis patients, which has seven 635-kw. 
diesels with peak output of 4,900 kw. Not only all 
power is provided by this plant, but also all heat for 
municipal buildings, plus electric heat for residences, 
made possible because of total utilization of 63% of 
the heat value of the fuel. Engine thermal efficiency is 
34%, and the heat-recovery installation provides the 
other 29%. On coldest days, load for the 180 houses 
totals 1,500 kw., total winter electrical load running to 
60,000 kw.-hr. per day. Fuel requirements are only 
0.51 Ib. per kw.-hr. 

An interesting foreign construction use of an inter- 
nal-combustion engine is in the so-called “frog ram- 
mer,” a heavy half-ton rammer with the engine inside. 
It derives its name from the fact that the engine ex- 
pands the rammer, then suddenly contracts it, causing 
it to jump like a frog. The operator simply holds a 
handle and can cause the rammer to move where he 
wills by steering it as it jumps. 

Increasing use of gas engines is indicated by one 
company’s sales of about a hundred engines of a new 
design introduced early this year. There are now two 
or three convertible-gas-diesel types, a large company 
is planning entrance into the field, and several old-line 
gas-engine companies have reported substantial sales. 

One West-Coast operator of both diesel and gasoline 


Two 4-cyl., 150-hp. @360- 
I.p.m. gas engines driving 
100-kw. alternators with 
direct-connected exciters 
in the sewage - disposal 
plant of Durham, N. C. 
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trucks ran a fairly complete test on ten heavy truck- 
trailer units of each type. His results showed diesel 
repair and maintenance costs 25% higher (including 
addition of some new-design parts during the year), 
higher costs on the diesel for lubricating oil and other 
cost elements, but fuel cost only one-sixth as much, 
giving an advantage to the diesel trucks of two-thirds 
the gasoline-engine total costs. Among other elements, 
the diesels ran 60 to 65% further on a gallon of fuel. 
Trucks are now also running on a mixture of butane 
and propane, utilizing a modified gasoline engine. 
Total sales figures for the year are not available, any 
figure quoted being merely an expanded estimate. How- 
ever, based on Diesel Engine Manufacturers’ Associa- 
tion of 225,000 b.hp. for the year for its sixteen mem- 
bers, supplemented by reports of many independent 
manufacturers, diesel sales for 1935 can be placed at 
about 1,250,000 hp., or 66% more than in 1934. One 
manufacturer alone sold more than 5,000 engines aver: 
aging around 80 hp. each, a total of 400,000 hp., 
largely for tractor, road patrol and associated uses. A 
manufacturer of small engines made 55 installations 
totalling just under 1,000 hp., most of them in plants 
not previously having diesels. An analysis by Power 
during the year of our recent diesel installation tables 
showed that about 959% of the diesels sold went into 
plants not previously using them. The Prime Mover’s 
Committee, Edison Electric Institute, analyzing our 
1935 table, found this classification according to use: 
General industry 89 engines totalling 16,111 hp., or 
18.1%; municipal 77 engines totalling 37,732 hp. or 
48.6% ; refrigeration 32 engines totalling 4,347 hp. or 
5.4%; mines and quarries 13 engines totalling 3,583 
b.hp. or 4.4% ; irrigation 10 engines totalling 6,255 hp. 
or 7.6%; public utility 4 engines totalling 2,125 hp. 
or 2.6%, other fields 28 engines totalling 10,729 hp. 
or 13.3%, a grand total of 253 engines totalling 
80,852 hp. 73% of the units listed were low speed, 
below 400 r.p.m., 23.6% medium-speed to 800 r.p.m., 
and 3.3% high speed. These proportions would not 
hold if all installations were listed, but are due to the 
relatively fewer small installations in our tables. 
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SUD MNURURRTEMEMMN CL eter ese or ee ers Ss cena, Ve puis oe Sse wasna be sun SaaS eae ae Rae Mich, I9Se). costes 1936 
tr ce EM hee See beers Fees fawn eh As oes oe SGA SAGES FO RES ASE Seas 4 aR. Seieeewkowe Mich, Wee Soh coe se 1935 
West North Central States 
Loup River Publie Pr. Dist.......... Harza Engineering Co............ Monroe.. . New Loup Neb. 1934 P.&G. 840 14 1937 > 600 
Loup River Public Pr. Dist.......... Harza Engineering Co. - ee olumbus.... .. New Loup Neb. 1934 P. &G. 840 14 1937 54.000 
Platte Valley Pub. Pr. & Irr. Dist... .Platte Val. Pub. Pr. & Trr. Dist... .Sutherland New No. Platte Neb. 1934 R.E. F. 18,750 67 1936 36,000 
en NS BCR UG, 5 ovis Gia ne hehe okie bis bes bo cle'oe Oul6 o sete i , jase Sed. 1935... : 1936 e 
MTSE On el ne ons eens oe Wa eas ew Asin . Cornell... . lowa LL) ee ee ee 1936 
South Atlantic States 
New Kanawha Pr. Co................ bgt De. : ‘ .-Hawks Nest.... New New W. Va. [OG eee aes 1936 140,000 
Kanawha Valley Power Co... .. . Kanawha V alle ay p "4, 6, ee .London... . New Kanawha W. Va. 1958 DBM. cwsss 1936 20,850 
Kanawha Valley Power C¢ - Kanawha Valley Pr. Co. . ..Marmet.. New Kanawha W. Va Jf ee URES : 1936 20,850 
Riverside & Dan River C caine: Mills... Va |.) ee 1935 
Republic Service Corp.. Bee ln eee EG oR ut nth Dune soa ntcs Oe nets Va. 12) ee ie ed 1935 
en Ct. cade beeen otro iciony nb invcn cA inlc Niste th bie wie ais bere Sint wee New N., C | ae ae 1936 
East South Atlantic States 
U.S. Tenn. Valley Authority......... U.S. Bureau of Reclam.... ..Norris Dam.. New Clinch Penn 1933. C..G; 1,872 266 1936 132,000 
U.S. Tenn. Valley Authority......... U.S. Bureau of Reclam.......... Wheeler Dam.. New Tennessee Ala. 1933. ©. G., 6,335 68 1936 45.000 
West South Central States 
Central Texas Hydro-Elec. Co . Hamilton. New Colorado lex 1931 M.A 8,377. 154 30,000 
Mountain States 
U.S. Bureau of Reclamation.. U.S. Bureau of Reclaim Boulder Dam... New Colorado Ariz. & 931 G. A 1,180 730 1936 515,000 
Neb 
U. S. Bureau of Reclamation... ....U. S$. Bureau of Reclam .. Boulder Dam New OT * ras aos 280 730. a. ; 
U.S. Bureau of Reclamation... .U.S. Bureau of Reclam ..Casper Aleova.. New N. Platte Wyo 1935 ©. A. 540 260 1939 42,000 
Southern Utah Power Co..... Loeb & Shaw Ince... .No. Redev. Virgin Utah LO a ee 100 5 1935 1,570 
City of Idaho Falls... : . Lower Dam. . New Sete Idaho 1935 seceg eel 1936 
Idaho Power Co "Lower Salmon. . Idaho ieee) | os. 1935 
Idaho Power Co. yh yo || err j . Idaho (ee 1935 
U.S. National Park Service. . Yellowstone.... New Yellowstone Wyo. SOB DS hee eats is 1935 
IE ED iin as aig cies ass a Swine cin es OS ASS See OSS area Sia ET EMOROET 6 Soesa causa os Utah Mr iGh Gc Sane 1935 
Pacific Coast States 
City of Se: no ee ks KES Li Aighting & Eng. Depts.. -Diablo.... New Skagit Wash. 1927 ©C.A.A. 1,260 389 1936 166,000 
A0: Ga, MOWER. sis cis oa wc cn . 5. Engineer Corps............ Bonneville... .. New Columbia Wash. & 9353 C.G., 900 170 {1937 137,000 
Ore. S.-5S. 
DOE NUM ce Rr ran htc lg ra ate lore nicola aS eR # be I 0 WO a UE OTS ae aioe New Calif. LS ar ne a ; \ 1936 
Southern Calif. Edison Co... Southern Calif, Edison Co. . Mill Creek, No. 1 Redevy Calif. 1933 1935 
Methow River Valley Lt. & P. Co.. Methow R..... New Wash..... 1935 1936 
Pe REMAP re ee a iaich iis ican on ee ais Sie Ae Re wien a Gikin ee or ewe g eres Rp ere ROW. cise praWiet Ore. |: 2) ac eee eee 1936 
U. . S. Possessions 
U.S. Panama Canal. S. Bureau of Reclam.......... Madden Dam New Madden Panama 1931 C.G. 950 220 1935 22,400 
edt CME MNS See. 2k en oes ctalewe peice ie Ghd CSR RR ns Ukluta Alaska 1934 Lait ae SE be 1,500 
Maui Agricultural SE Rae Ser rene tN Ghee aed ie on ory ene race eee tk fale eweuts., W98D ascasesss whee 1935 ; 
?? 
Canada 228,000 
Beauharnois Lt., Ht. & Pr. Co.. S. Lee, T. H. Hoge ¢ and Province }S-S.U. 
PR UININEE os aie ache aa Beauharnois.... New St. Lawrence Que. 1929 P. &G. 4,500 31 1932 334.000 
40,000 
Ontario Hydro-Flec. Pr. Comm.......Ont. Hydro Elec. Pr. Comm...... Rat a. ... New Albany Ont. 1934 Crib. sic cave ee 1,200 
Minas Basin Pulp & Pr. Co, Ltd... ... Power Corp. of Can. Ltd. ........ St. Croix.. .. New St. Croix N. 8. i933. C.G 275 47 1935 4, 200 
ee CC ae A En oa ae ere Queen St...... New Ont. 1934 aro 1935 
Altmonte Public UtilitiesComm............. peeks igi nee eee oases So rtoec an Gace Ont. 1934 : ; . 9335 
Orillia Water Lt. & Pr. Comm. .G. MeNeice.......... -Workman’s Falls New Gull Ont. 1934 €.G. 200 »=68) =«1935 », 200 
Quesnel Lt. & Water Co. Ltd. "4 F. Peers & A. C. R. Yuill. . Baker Creek. . New Baker B.C. 1955 RB. F.C. 135 22 1936 160 
The Yukon Consol. Gold Corp. Ltd.. .. R.E. Franklin.. . Klonduke...... New Klondyke Yukon 1933 ; 10,000 
Nova Scotia Power Comm, Nova Scotia Pr. Comm. Ruth Fflls..... 0 ..... East N.S. 1935 6,290 
Canada Paper Co., Ltd... tare ea eer ee ee ee ee “Windsor Mills.. i Que. 
Chureliill Hiver Power Co, Ltd............ +... .0.sesesceseeseee.+scKsland Malls.... 00... 0 .2.5- Sask. : 
RINE MON an cs cous bon Soke kee eu bh Cee E DS seas ee <oe PARTENERS EPS peice) iene ci ete Que. OBR. hake: Uwe 
SeeRAA IR SER EMMETT EDNE. os 30.5 barn ew ee Sea eee eww Seow cen a'e (eS 1S | RE ae ns Bea Ont. PORE See teccis waae sea wesws 
Foreign Countries Country 
Bulolo Gold Dredging Co., New Guinea................-.--- Baiune..... New NewGuinea ....  ......... 1935 
eae A Cie ORE EIN ge cc uw wth Web  Bs es one lain SSI Sin wie we New C: auca Colombia 1935 
Deletes see, Seeank (2, Cannes... Pr kGwhiccne ewloi dunes Chote: 6.2... , a Chosen 1935 
Rudin & Company, Costa AS, CR a ae eee .Mirimor....... New erate SOOMUNRSEOM at Wont, « Seeciten, nie 1935 
~— n Copper eee RI er ss bic aoa wale inne ox PAINS ccacac alemais Chile 1935 
.R. Grace Co., ¢ *hile, MSU er Rete ter ror BE oni mvc ute iid Geis ah Gate USTs caie Sew WY Lain eile Chile 1935 
ze aramanta Mining C o., ¢ ‘olombia, i, s. re , New Colombia aot 1935 
Cerro de Pasco ¢ ‘opper C o., Peru, 5. A.. ae . Mantavo New -eru Ris 1935 
Hydro Electrica Espaniola, Millares, Spain... ests New Spain 1934 1935 
‘A.C. —Allis-Chalmers Mfg. Co. L. Lombard Governor Co. F. M. Fairbanks Morse Co. 
M.S S. Morgan Smith Co. D. E. W.—Dominion E ngineering Works, Ltd. I. E. —lIdeal Electric & Mfg. Co. 
Re James Leffel & Co. C, A, C. —Canadian Allis-Chalmers Co. C. W. E.—Canadian W estinghouse Co. 
P. W. Pelton Water Wheel Co. M. SL — S. Morgan Smith-Inglis Co. C. G. E. —Canadian General Electric Co. 
1. P. M. ——-Baldwin Southwark Corp. I. P. Morris Div. M. C. —Jenckes Mfg. Co. A. C, O. —Ateliers de Const. Oerlikon 
J. N. Newport News Shipbuilding & Dry Dock Co. G. E. —General Electric Co: S. G. E. — hail General Electric Co. 
R. H. Rodney Hunt Machine Co. W.E. —Westinghouse Fiec. & Mfg. Co. E. E. C. —English Electric Co. 
W. Woodward Governor Co. E.M. —Electric Machinery Mfg. Co. M. P. —Mather & Platt, Ltd. 
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2g 8B, 3B. 7 ; ¥ 3 < 
ce a Os = oe o = s o é ny ai ¥. ns 
a, O ge 28 28 | . & = ee Su: Es a * $3 oS 3 Su 
ae =| = & s o Se 2 Les > = 
i a ew oe es . * Fl ry PE Fo ae Soy S3.cte +s 3 « £8 
tc ss EE SE S85 S82 Fe 3. B, 85 23 =o 28 Z26 sag ssf $2 & = 35 
oc = s2 J) = — 2 o.: a> a 2 e g = A rah tS p. = Nd nh ~ 
a = ¢ : : © Rad ee i S o> % Se Oe = > Se 
3 &< 5= os aa 2 am + a™ Me oF s s& 2 = sus = é 2 3 3 
erate 1 1,265 Kaplan P25 13 13 M.S. W. Vac. Flume 1,000 B.G 0.80 4.6 60 E.M. 
I 3,250 kaplan 171.5 28 28 Pom, \ ESS rte emer ee ee oe 3,750 A.G. 0.80 2.4 40 G.E. 
ee | 2 3,050 Prop. WA es 28 28 Leo. Ws 3,250 A.G. 0.80 2.4 40 G.E. 
RP gale “ae eaime eee Wr ere eee 875 B.G. 0.80 0.48 60 G.FE. 
1 CR re hed eae ee ee 250 A.G. 0.80 2.4 60 G.E. 
Z 1,200 Kaplan 200 24 24 M.S I Elbow eS 4 800 A.G. 0.80 0.6 60 G.E. 
i aGSS> ..c cack = 420 Kaplan 251 17 17 M.S I ‘ sta AG 0. 80 2.4 60 G.FE. 
: Ly  nces¥c waitin Tee ese SUNG fiom , richicy iss 219 ALG. 0.80 0.48 60 G.F. 
I 700 Francis 257 20-28 25 BOM | Ceca im eRe luck mick Gate eect ae ; 
1 117) Kaplan = 277 19.48 M.S W. Flume 7 93 A.G. 0.80 0.48 60 E.M. 
ek fez 40 Francis... 19.4-8 J Flume Geared to pumps eid : eats 
47,500 { 2 8,500 Kaplan 163.6 42-26 31.5 M.8. W. Elbow Concrete 7,500 B.G 0.90 6 60 a oF 
&: 220 Francis 415 42-26 iy ee ee Se W. Elbow Concrete 150 Direct current 0.25 A.C. 
192: 3 i) ee 138 8 8 Hal Ww. 156 A.G. 0.80 0.21 60 G.FE. 
eens Peer 120 ea eee anes 1125 A.G. 0.80 4.8 60 GLE. 
SS eCe Ie LOA cofisncs 180 oe ce Bed a Oe 563 ALG. 0.80 4.8 60 G.E. 
ere eee 1 B0B; 5.53% 120 8 8 aa WwW. TE Oh ee 250 A.G. 0.80 0.48 60 GE, 
ear 3 3,200 Francis 112.5 32-36 32 A ea W. E.S. Concrete 2,750 B.G. 0.95 6.9 60 W.T 
eee a 3 18,000 Francis 150 109-116 112 LPoM: W. E.S. Plate St. 14000 B.G. 0.95 13.8 60 A.C. 
ee 2 17,500 Francis 257 206 194 Ae. W. 14,500 B.G. 0.90 13.8 60 GLP. 
ee I Ck Seema 20 20 J. ds ee aces . : G.E. 
podeaes 1 SOO, oacaxca, “220 13 13 Bi Oe W. G.E. 
175,000 4 35,000 Francis 150 ets 157 PPM : 30,000 B.G. 0.85 6.9 25 W.F. 
20.850 2 6,800 Prop. 90 24 23 Nz N: W. Elbow Concrete 6,000 B.G. 0.80 4.15 60 GE, 
’ \ | 7,250 Kaplan 90 24 23 I. P.M. W Elbow Concrete 6,000 B.G. 0.80 4.15 60 GF. 
20.800 2 6,800 Prop. 90 24 23 N.N. W. Elbow Concrete 6,000 B.G. 0.80 4.15 60 G.F. 
’ \ 1 7,250 Ke: nad in 90 24 23 I. P.M. W. Elbow Concrete 6,000 B.G. 0.80 4.15 60 GLE. 
arievens | oe ieee. 2S : ee Se Riss hen erhd cies : ; eee 625 0.80 0.6 60 G.F. 
soot 1 on ote Replaces existing generator 312 0. 8u 2.4 60 W.FE. 
acre l O85 2.085. “200 24 J. M. A : G.1 
132.000 2 66,000 Francis 112.5 207-130 180 N. Wi Flbow Plate St. 56.000 B.G. 0.90 13.8 60 W.1 
300,000 2 45,000 Prop. 85.7 54-43 48 en ve: WwW. Elbow Concrete 36,000 B.G. 0.90 13.8 60 G.I 
45,000 2 15,000 Francis 171.4 126 110 Elbow Plate St. 12,500 B.G. 0.80 13.8 60 
(4 115,000 Francis 180 {584 \ 520 A. W. Elbow Cast St. Butterfly 82,500 A.G. 1.0 16.5 60 { 2G.F. 
1,835,000 422 | 2W.E. 
|} 1 55,000 Francis 237 N.N. W. Elbow Cast St. Butterfly 40,000 A.G. 1.0 13.8 60 A.C, 
2 3,500 Pelton 300 saps ne PW, W. House service unit =... ..... 3,000 . 0.80 2.4 60 Kk.M, 
2 1935 ... 2 115,000 Francis 180 ; 520 Pow W. Elbow Cast St. Butterfly 82.500 A.G. 1.0 13.8 60 GE 
as 42,000 3 14,000 Francis... 222-117 195 ; toss POOW 8 -Gauwcneastice) foes uces 12,500 A.G. 0.80 6.9 60... 
Rey ee | 1,570 Impulse 257 250 216 M.S. W. ere ete 1,250 0.80 2.3 60 G.I 
aey 1 S00) ai cane “ESO 21 21 FIRS ER W. WPL areas 1500 A.G. 0.80 2.3 60 G.I 
SP aMoe: 1 3,000 Francis 200 37 M.S. W. Connects toe visting generator ; : ; : 
ee ie 1 13,300 Francis 240 142 A.C. A. ( aca tace ta , 9,375 BG. 0.909 6.6 60 G.E 
A etasg 2 450 Pelton 600 500 POW; W. : 375 0. 80 7 60 LE 
Aa ea 1 1,600 Pelton 514 1,000 Pow Connects to existing generator ; aye aha ees 
332,000 2 83,000 Francis 171.5 327-247 310 M.S. M.S. Elbow Cast St. Butterfly 66,700 A.G. 0.90 13.8 60 W.F. 
665,000 2 66,000 Kaplan 75 67-22 50 M.S. Ww. 5E. H.S. Concrete he 54,000 B.G. 0.80 13.8 60 GLE. 
eA | 5,000 Kaplan 257 67-22 50 M.S. Wi Elbow Plate St. 3,200 A.G. 0.80 2.4 60 E.M. 
peda 1 100 Pelton 900 Sime 500 PW. Mes Ne ee aa oR et 62.5 0.80 2.4 60 GF. 
eee 1 1,450 Pelton 430 510 500 Po WwW. A. ( 1,000 1.0 0.75 50 G.F. 
peat 1 156 Francis 450 34 34 Pie Ie : 
Sc cats he | 500 Francis 600 70 70 Jeli: re oro: 
‘ .. 33,600 2 411,200 Francis 214.2 145-75 125 A.C. W. Elbow Plate St. Butterfly 10,000 A.G. 0.80 6.9 25 G.F. 
! 1935 6,000 1 1,500 Francis 720 239 222 PW. Pa, eae : ; a 1,250 0.80 2.3 60 GFE. 
io eke, talahee 1 1,400 Francis 720 ee 275 Be) | eteiecarecs ai Connects to exsting generator 
: ; . 7 . ‘ Sais 
636,000 4 53,000 Francis 75 83 80 D.E.W. D.E.W. Elbow Concrete HeadGa. { 46625 BG. 0.80 13.2 60 CGE. 
dames an 2 8,000 Francis 180 83 80 D.E.W. D.E.W. Elbow Concrete Head Ga. 7,200 . O80 13:2 8 CGE. 
2 193 oe Ww 2 ow > . eee sad Ci 43482 BG. 6,85 13.2 25 €.G.5. 
eS, 2 53,000 Francis 75 83 80 D.E.W. D.E.W. Elbow Concrete Head Ga. 46625 BG. 0.80 13.2 60 ACO: 
2 1935 2 53,000 Francis 75 83 80 DE.W. D.E.W. Elbow Concrete Head Ga, 43,482 B:G. @.85 13.2 25 C€.G.E 
4,200 1 4,200 Francis 400 161 156 D.E.W. W Elbow Plate St. Butterfly 3,750 AG. 6780 2:2 “66 S/G.] 
Stee take l 760 Prop. Sate Si 29 [DL ea rr eeeeeeee Open Flume’ Drives 17. 5-million g.p.d. centrifugal pump 
: 1 650 Francis 257 30 30 CNS ie : : ; K. EF. ¢ 
5,200 2 2,600 Francis 277 70 66 M.S. I. W. af: oe Canoe 2,250 0:80 2.3 66 . 
400 | 160 Francis 220 24 24 J.M.C., Ww. Conical Open Flume 120 0.80 2.3 60 C.W.I 
1 1935 at 5,000 Francis 514 228 220 D.E.W. P. W. ane .. Cast Ir. 4,690 . £2 23 CO C.W.I 
1 1935 10,590 1 4,300 Francis 360 111-106 ¥ Do. We St. Conical Plate St. Butterfly 3,300 A.G. 0.909 6.6 60 M.P. 
Z 1,100 *P.M.A. 180 19 D.E. W. Concrete ee ee ; €.Gs] 
1 1935 1 19,000 Prop. 150 56 56 DoW. : 8. : 
‘ft (oss ..... ie 30,000 Francis 180 ye CAs. W : 25,000 A.G. 0.85 13.2 60 C.W.I 
(1 1935 Vertical, 300r.p.m., 60 to 25 cycle frequency changer. Motor, 61,600 hp., 1.0 p.f., 3 phase, , 60 ¢ yele, '3,200 v. 45,000 100 13-2 25 COW 
1 1935 Vertical, 300 r.p.m., 25 to 60 cycle frequency changer. Motor, 61,600 hp. 1.0 p.f., 3 phase, 25 cycle, 13,200 v. 45,000 LO 13-2 66 ¢.W.] 
4 1,000 Pelton 600 500 PW: 875 0.80 11.5 50 G.I 
l 600 Pelton 514 415 PW: sa = ; : W.] 
oan 1 900 Francis 360 112 PW. Connects to existing generator 
1 150 Pelton 1,200 800 hh are ae . F. M. 
Poe | 8,700 Pelton 360 1,475 PW. Connects to existing generator 
mess I 100 Impulse 630 200 M.S. awe miele er G.I 
teas | 2,500 Impulse 327 280 M.S. W. W.I 
3 17,000 Francis 257 250 M.S 17,000 ALG. 0.8) 6.9 6) G.I 
rat A. 375 25,000 A. 0.80 6.6 50 G.I 
The term “‘New’’ applies to an entirely new project generators rotor; B. G. thrust bearing located below the crete retaining walls; C. A., tat arch; U. S. N 
Oasive that has not been developed previously. ‘‘Re- — United States Navig: ation; V. M. G., vertical lift, 
devel indicates a project on a site that has been G. gravity type with contrel gates; R. C removable gates; R. F. C., rock- ie timber crib. 
devel previously and may consist of new wheels Ps Dore concrete; D . & G., piers and gates; R. E. F., Ei. S., elbow iit eekitee chet: . H.8., elbow with 
nd s¢ ‘nae or an entirely new plant. rolled e: a fill; C. G., concrete gravity; M. A., multi horizont: al splitter plate. 
\. GC. indicates that the thrust bearing is above the ple arch; G. A..g rr ‘avity arch; C. A. A., constant-angle 6P. M. A., propeller type with manually adjusted 
arch; M. C. i., mass concrete and earth fill with con- blades. ; 
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Approximately 39.5 billion kw.-hr. gen- 
erated by utility hydro plants in 1935. 
Over 1,500,000 hp. of new capacity is be- 
ing installed in plants designed for an 
ultimate capacity of over 3,500,000 hp. 


M. ANY new milestones were established in the 
power field, during 1935. One of these is an all-time 
generation record in hydro-electric plants about 39.5 
billion kw.-hr., or 40% of the total 99-billion kw.-hr. 
The highest previous output from water-power plants 
was 34.7 billion kw.-hr., in 1933. This was also the 
highest per cent, 40.7, of a total generation of 85.4 
billion kw.-hr. 

At the end of 1934, installed waterwheel capacity 
slightly exceeded 16,000,000 hp. in the United States 
and in Canada, 7,547,000 hp. The United States figure 
did not change much during the last year, as_prac- 
tically no important units have been put into service. 
A study of the table on pages 8 and 9 will show that 
there are over 1,500,000 hp. of waterwhceels being 
installed at present, in the United States, about 50% 
of which will go into service this year. The ultimate 
capacity of these plants is more than 3,500,000 hp. 
These figures begin to look like boom years. 

In Canada, the chief increase in hydro-plant capacity 
was in the Beauharnois plant on the St. Lawrence 
River, where three 53,000-hp. units were started. This 
makes a total of eight main units, and two 8,000-hp. 
service units, in this plant. Two more main units are 
on order to complete the initial development, which 
is planned for over 2,000,000 hp. ultimately. The 
Hydro-Electric Commission of Ontario is completing 
its Abitibi-Canyon plant, installing three more 66,000- 
hp. units, making the capacity 330,000 hp. 

Business conditions in water-power developments im- 
proved in 1935 in the United States, even though some 
promising prospects at the beginning of the year failed 
to materialize. The Grand Coulee development in 
Washington, which was to be a low-dam power project, 
has been changed to one that will build the foundation 
of the high dam and no power development. The high 
dam will eventually be completed, and provide for 
installation of 2,700,000 hp. The project also includes 
an irrigation-water pumping plant that will require 
660,000 hp. to operate. When all this will be done is 
still in the laps of the gods. 

Parker Dam, being built about 150 miles below 
Boulder Dam, will not have any power equipment in- 
stalled at present, but provisions will be made for 





HYDRO-ELECTRIC GENERATION 
Makes a New Record 


approximately 110,000 hp. The Buzzard’s Roost 
project, a 20,000-hp. development in South Carolina, 
is awaiting court action as to its legality. 

In 1934, the United States Senate failed to ratify a 
treaty with Canada to develop the international section 
of the St. Lawrence River, a 2,000,000-hp. project. At 
the beginning of the year it was expected that another 
attempt would be made to have this treaty approved, 
but nothing has been done. 

- In spite of all this, water-power business improved 
during the last twelve months, as previously mentioned. 
Large projects, for which equipment had been ordered, 
that have been tied up for several years, are now being 
completed. Large orders have also been placed for new 
equipment to be installed in other plants. 

Work on Boulder Dam project has pushed forward 
rapidly. The dam is completed, and power-house con- 
struction has progressed so that initial operation will 
start this year, one year ahead of schedule. Orders have 
been placed for two more large units for this project. 
These make a total of six 115,000-hp., and one 55,000- 
hp. units aggregating 752,000 hp., including two 
3,500-hp. service units. Other projects scheduled for 
operation next year are Monroe and Columbus projects 
of the Loup River Public Power District, totaling 
64,500 hp.; and the Sutherland development of Platte 
River Public Power & Irrigation District, with an ini- 
tial capacity of 35,000 hp. All three are in Nebraska. 

In the Tennessee Valley, Norris and Wheeler proj- 
ects of TVA are nearing initial operation. The former 
will bring in two units aggregating 132,000 hp., and 
the latter 45,000 hp. A second 45,000-hp. unit has 
been ordered for Wheeler, which is laid out for eight 
machines. The wheels are of the fixed-blade propeller 
type and have the largest capacity of their kind. 

At Bonneville, near Portland, Ore., two 60,000-hp. 
Kaplan turbines are being installed in a plant planned 
for 600,000 hp. These plants are almost 50% greater 
in capacity than the 42,500-hp. machines installed at 
Safe Harbor plant on the Susquehanna River, which are 
the largest in operation. 

Research in cavitation phenomena in several labora- 
tories continues to be active, and is making real prog- 
ress. It has been established that these studies are based 
on a sound scientific and engineering foundation. A 
great deal of work remains to be done before a com- 
plete understanding of these phenomena can be estab- 
lished, but much has been accomplished that is of prac- 
tical and engineering value. Research to find out what 
metals best resist effects of cavitation has progressed to 
where their characteristics are known. Announcement 
of results of this work will probably be made soon. 
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POWER BRIEFS OF 
1935 


@ PERHAPS the greatest chemical surprise 
of the year was Prof. Straub’s announcement 
that pure sodium hydroxide alone will not 
cause “‘embrittlement’’ of boiler steel, that 
certain other impurities must be present also. 
At least one of these accessories in crime 
has been spotted—sodium silicate. Ordinary 
water holds enough silicate to make the 


@ AMERICA trailed England in the battle 
against “‘smoke,”’ atmospheric dust and sul- 
phur fumes, but displayed progress here and 
there. Fuel users of Hudson County, (N. J.) 
saved more than $750,000 as a direct result 
of smoke-abatement activities. 

Back in 1933, Seattle Gas Company in- 
stalled photo-electric smoke alarms. The 
equipment and its operation were continually 
improved, and with it operation. By June, 


@EARLY in 1935 A.S.M.E. and A.I.M.E, 
set up a top-notch joint committee on fuel 
values with 16 members divided equally be- 
tween users and producers of coal. The 
committee prefaced its activities with the state- 


@ AMERICAN Standards Association ap- 
proved the American Standards Code for pres- 
sure piping. This correlates regulations for 
design and installation of piping systems 
with suitable dimensional standards and ma- 
terial specifications. It is primarily a safety 
code. 

With aluminum foil already established as 
a heat insulator, sheet steel crashes the field. 


@ FUSION welding and metal spray con- 
tinued the steady advance of recent years with 
new and improved coated rods and arc-weld- 
ing machines, better gas torches, improved 
welding technique, far more powerful X-Ray 
machines and foolproof spray guns. Early 
objections to welded boiler drums practically 
disappeared. Welded boilers were universally 
accepted for all pressures. A new kink in 


@ JOHN Public talked a lot about air con- 
ditioning in 1935, but the engineer kept a 
jump ahead of him with equipment. 

Several new models of air-conditioning 
equipment saw the light. These included 
self-contained units comprising compressor, 
evaporator, air-cooled condenser, expansion 
valve, refrigerant and oil system. 

For really clean air, clean enough to stop 
hay-fever sneezes, one maker brought out a 
dry-type air filter, consisting of a filter cart- 
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hydroxide do its work, so customary precau- 
tions (notably maintenance of the A.S.M.E. 
sulphate-carbonate ratio) must be continued 
until something better is found. 

During the year sodium sulphite won addi- 
tional support as a method of halting boiler 
corrosion by removing the last traces of dis- 
solved oxygen from feedwater. 


1935, smoke periods had been reduced to less 
than one minute per hour. Complaints 
evaporated. 

New dust catchers continued invasion of 
American plants—for example, an inexpen- 
sive Venturi-type dust trap made to fit inside 
of an existing duct. Another new film-type 
unit comprises nest of tubes spirally cor- 
rugated on the outside. All parts contacting 
flue gas or water are corrosion-resistant. 


ment that it is impossible to set up any scale 
to reflect accurately the relative value of dif- 
ferent coals for steam production, but that it 
expected to collect experience data to assist 
users in selecting the proper coal. 


Sheets of unpolished commercial steel are 
used. Crimps insure rigidity and spacing of 
layers. 

A notable development, made public in 
1935 after several years’ testing of experi- 
mental installations, was an extremely com- 
pact steam trap with a single Monel-metal 
moving part. Other features: extreme com- 
pactness; no thermostat; no float. 


welding fittings was a wélding ell formed 
from a plyplate having thin inner or outer 
surface (as desired) of 18-8 stainless steel 
on carbon-steel foundation. During the year 
the applications of metal spray increased 
rapidly, and it took its place among the estab- 
lished tools of the power engineer, both to 
build up thickness and to apply protective 
coatings of lead, zinc, copper, aluminum, etc. 


ridge of especially processed cotton pleated 
to give over 30 sq.ft. of filter area in a frame 
20 in. by 30 in. by 4 in. 

In congested city districts, indoor cooling 
towers made further progress. Singer Build- 
ing, New York, installed one in the basement 
to cool water for its new diesel engine. 

Water-vapor won new converts as a re- 
frigerant for air conditioning. Hayden Plane- 
tarium used it for artificial cooling of the 
air beneath its artificial sky. 
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@ THE gas turbine, periodically pronounced 
dead, popped up again as a lively infant. 
William Trumpler’s experimental unit used 


@LATE in 1935 the cathode-ray oscillo- 
graph, delicate precision tool of electrical en- 
gineering, found a new use. It was given a 
memory. The new electric detector, standing 
guard over a transmission line, constantly 
traces its curve on a fluorescent film, which 
retains the record for a period of 15 seconds. 


@ JUST before the beginning of 1935, 454 
better-than-average industrial plants, surveyed 
by Power, reported on 13,329 items of power 
equipment of which 65% were more than ten 
years old and 43% were more than 20. It is 
safe to say that 1935 ended with more than 
half of America’s industrial power equip- 
ment completely obsolete, a major cause, 


the same blades for both compressor and 
turbine, thus solving eternal problem of blade 
cooling. Unit is simple and cheap. 


When lightning strikes the line, a Thyratron 
tube opens a camera shutter and takes a time 
exposure of the fluorescent “‘slate’’ before the 
image has time to fade. The photo-electric 
cell, another electronic device, found continu- 
ously increasing applications in power plants 
as in industry, to record and to control. 


along with poor operation, of an annual 
power-dollar loss approximating $750,000,- 
000. Even with the most optimistic figuring, 
it is obvious that the great majority of ob- 
solete equipment existing at the beginning 
of 1935 is still in operation, one year older, 
and one year further away from best available 
practice. 


TRANSATLANTIC FLASHES 


Glimpses of Progress That is Changing the Power Map of Europe 


@IN 1935, Europe floated its most elaborate 
and stupendous contraption straight across 
the Atlantic to prove to all neighbors of 
Missouri that “U. S. record’’ is not neces- 
sarily synonymous with “world record.” 
Specifically the liner Normandie, greatest 
moving object ever made by man, costly 
monument to French pride. This 79,000-ton 


@SEVERAL plants in various parts of the 
world are pumping hydrogen under heat and 
pressure into the molecules of heavy oils to 
make gasoline, but only Britain is thus lique- 
fing bituminous coal on a commercial scale. 
Ramsay MacDonald opened the Billingham 


@ ALTHOUGH welded boiler drums are 
becoming an old story in America, England 
reported what was said to be the first boiler 
in that country to incorporate fusion- 
welded drums. The unit, of 2,750 sq.ft. 
heating surface, has a working pressure of 
415 lb. Drums were welded in accordance 
with the American A.S.M.E. Boiler Code. 


@ THE British have been taking smoke seri- 
ously, forcing new central stations in Lon- 
don to invest $5 or more per kilowatt to 
launder stack gases. Battersea reported fine 
results with its elaborate installation—the 
Howden I.C.I. system. As far as Great Bri- 
tain is concerned, the stack top completely 
without smoke, grit, dust or acid compound 
is rapidly becoming standard central-station 
practice. 

At Battersea (now of 160,000 kw., with 
another 100,000 kw. being installed) all flue 
gas is scrubbed with 20 tons of water per 
ton of coal, followed by the use of a small 
amount of lime to remove the sulphur. 

In June the first 60,000-kw. section of Tir 
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luxury liner first docked in New York on 
June 3. Twenty-nine oil-fired water-tube 
boilers supply 400-Ib. steam to four 40,000- 
kw turbo alternators. Four 40,000-hp. syn- 
chronous motors are direct-connected to the 
four screws. Meanwhile 1936 finds Britain 
rushing completion of the huge “Queen 
Mary,” which will sail in May. 


plant in October. Treated with hydrogen 
under high pressure and temperature, the 
coal yields from 50 to 70% of its weight in 
gasoline—a costly product, but a start in 
making Britain independent of foreign sup- 
plies. 


Italy ordered a 40,000-lb.-per-hour high- 
pressure Loeffler boiler for the steamer Conte 
Rosso. Two high-pressure turbines are being 
installed, one coupled by gearing to each 
propeller. The two turbines will operate in 
series, the first at 1,900 Ib. pressure. Repeat 
orders for Loeffler boilers were received from 
Moscow and the German Dye Trust. 


John Station began operation in South Wales. 
The plant for removing acid-sulphur com- 
pounds from flue gas is similar to Battersea 
installation, using a lime cream in a specially 
designed scrubber plant. It is claimed that 
the equipment removes 96% of dust, 96% 
of total sulphur in addition to 95% of the 
sulphur acid, and 60 to 90% of the nitric 
acid. Precipitated sludge (largely calcium 
sulphite) together with ash, is discharged 
into a marsh. 

Tir John, incidentally, contains four 280,- 
000-lb. per hour boilers, with pulverized fuel, 
superheaters, economizers, air heaters and 
balanced draft. Steam is generated at 625 lb. 
and 850 deg. F. 

































ROCKVILLE CENTRE 


REPORTS 


After seven years of diesel plant operation, 
here are the operating and maintenance figures 


By J. W. Anderson 


—_—— CENTRE, N. Y., has one of the 
well-known municipally owned and operated diesel 
stations. Diesels superseded steam there in 1928. A 
commuter’s town about 20 miles out of New York, 
Rockville Centre has grown steadily through the depres- 
sion, and its station has grown with it. 

The plant has been fully described previously, so 
equipment only is listed here. Originally three diesel 
sets were installed, an 825-hp., 4-cyl., 23x32-in., 164- 
r.p.m., 900-kva. unit, and two 1,250-hp., 6-cyl., 23x 
32-in., 164-r.p.m., 1,060-kva. units. In 1930, a third 
1,250-hp. unit was added. In February, 1933, a fifth 
unit was placed in commission, a 2,865-hp., 8-cyl., 
29x48-in., 120-r.p.m., 2,500-kva. engine. All are sin- 
gle-acting 4-cycle, air-injection, crosshead-type units. 
Generators are 2-phase, 60-cycle, 2,300-volt, direct- 
connected machines with direct-connected exciters. 

A sixth unit, duplicate of the fifth, has been ordered, 


Left — Units 


plant 


No. 5, largest 
4-cycle,  verti- 
cal, = air-injec- 


type engine 


and is expected to be in service within the year or less. 

Rockville Centre is a strictly residential community, 
so some 70% of total power output is for residential 
and store use. The other 30% is used for street lights, 
pumping the water supply, and sewage disposal pump- 
ing. A typical load curve is shown. The peak is eased 
somewhat by cutting out the municipal water-supply 
pumps for the time being and utilizing water-storage 
capacity. Then night load is increased by running the 
pumps to refill storage tanks. Sewage pumps are auto- 
matic and float-controlled. 

Heavy-duty, slow-speed equipment was chosen very 
deliberately because the management believes it will 
give greatest reliability and economy over a long life. 
In other words, the permanent character of the plant 
warrants placing the emphasis on over-all power costs 
over the long period of years. As for the reliability of 
operation, the very safety and health of the community 
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Top—The cooling tower, a converted water tower. 
Above—This station houses 7,445 hp. in diesels, to 
which 2,865 more will soon be added 


depend upon it. Much attention to these considerations 
is shown in installation and operation of the plant. 
Operating costs in mills per net kw.hr. have been: 








1929 1930 1931 1932 1933 1934 
Fuel... ; Saat mists 5.38 5$:30 4:46 3.97 3.75 3.67 
Lubricating oil : 0.55 0.38 0.30 0.27 0.24 0.28 
Attendance &  superin- 
tendence g 5.83: 2:83 2:55 2:35. 2:43 2:38 
Supplies & water. ‘ 0.88 0.74 0.63 0.52 0.21 0.19 
Eng‘ne repairs F 0.74 0.56 0.49 0.35 0.48 0.54 
Other repairs .. bs 0.49 0.48 0.38 0.14 0.09 0.16 
ee Se eee 11.78 10.29 8.81 7.69 7.20 7.22 





Fuel is Number 5 in the A.S.T.M. specifications, and 
about 12.0 gross kw.-hr. are produced per gallon at 
78¢¢ running plant capacity factor. Under present ar- 
rangements, fuel is trucked to the power plant from 
tidewater, but since the plant is alongside railroad 
tracks, fuel delivery by tank car is optional. 

The lubricating-oil system on the engine is protected 
by wire mesh or metal-edge type filters, but in addition 
oil is removed from each engine system every 1,500 to 
2,000 hr. and put through a special process of cleaning. 

It is pumped to a settling tank. Any heavy sludge 
which remains in the bottom of the engine-oil tank is 
thrown away. Oil remains in the settling tank for 
several days. On the side of this tank are several out- 





lets at various heights. Beginning at the top, oil is 
drawn off from the several outlets until the black oil 
begins to come. Oil from the upper part of the tank 
goes to another tank for heating to about 180 deg. F. 
to be centrifuged. This clean oil is returned to the 
engine crankcase. Any sludge is thrown away. 

The black oil goes to a special tank, where it is per- 
mitted to settle for two or three months. Then water 
is turned into the bottom of the tank very slowly, and 
as the oil rises, it overflows at the top, a shallow saucer- 
like pan painted white, with a drain in the center, 
which leads to the tank for heating the oil for centrifug- 
ing. As soon as the black sludge begins to appear, the 
water is shut off, and the sludge and water drained to 
waste. Clean oil (from the centrifuge) from this part 
of the process is used for hand oiling. All new makeup 
oil is added to the crankcase systems. Over-all station 
lubricating oil economy is 2,600 gross kw.-hr. per gal. 

Cooling water for the engines circulates in a closed 
system, and is cooled in a special cooling tower made 
from an abandoned water tower standing alongside the 
power station. Makeup water comes from the village 
water-supply system. This water comes from deep wells, 
and a small amount of soda ash is added before use in 
the cooling system to definitely neutralize the very 
slight acid tendency of the natural water. 

Strict maintenance of a frequency of 60 cycles in a 
station of this character is important in order to satisfy 
the local users of electric clocks. The problem is sim- 
plified by the gradual changes of load which are 
characteristic under the local conditions. The largest 
motor on the system is a 150-hp. unit driving one of 
the municipal water pumps. Speed adjustment is under 
control of the engineer at the switchboard, and in order 
that he may know the status of affairs at all times, there 
is a large electric clock operated from station current 
directly below another large clock operated from a 
Western Union time circuit. These clocks are at one 
end of the switch board, in plain view, and comparison 
is easy. Thus any variations or accumulative errors are 
quickly observed and corrected. 

Much attention is given to operating attendance and 
proper maintenance. A crew of fourteen men are avail-. 
able for this work, although not all put in full time in 
the plant. They are: 


4-12 P.M. (Peak period) 
1 chief engineer 
1 asst. engr. in charge of maintenance. 
1 first-class operating engineer in charge and who 
handles the switchboard 
second-class operating enfineer on the floor 
1 oiler 
12-8 A.M. 
1 engineer, 1 oiler. 
8 A.M.—4 P.M. 
1 engineer, 1 oiler. 
Other help 
1 relief operating engineer so that every man has one 
day off per week. 
1 full-time maintenance man 
2 part-time maintenance men (much of their time is 
spent in water-department work) 


_ 
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1 janitor (and the station plainly shows the results 

of his activities). 

The following maintenance schedule (rather rigidly 
followed) has been adopted as the result of experience 
with these engines under operating conditions prevail- 
ing at this station. Parts mentioned are examined and 
reconditioned as necessary after the operating intervals 
listed: 


Hours 
[Ler Laval UCL a ee ae en ea 1,200 
Exhaust valves..... 1,600 
Air «oc aceite, hela REE RO Ce 3,000 
DE AMCIAD AIT VALVES! aia spn ara ouchcskcacteeendicto @raog Saree 6,000 
Fuel pumps... PA LAR REE RT CaaC 4,000 
ROE TRLONS Hare sre. Soe avers a siaidreeichanst hyde daa tiGlart 3,000 
WAU MMOMOUE Knee e See bud Mackin ihc wikessea 8,000 
Main cylinders and pistons................... 5 to 6,000 
ee ee 5,000 
Crankpin bearings: 
check clearance. . eee RARER 2,500 
check clearance and disassemble............. 5 to 6,000 
(Crossiteacaminsscn ccc we rarer heise bin evocdte ohh 6,000 
Main bearings. . - 6,000 
Lubricating oil pump ‘and s system... 3,000 
Crankcase lubricating oil reconditioned. 1,500 
Air-compressor valves.. “a 1,400 
Air-compressor crank and piston- pin bearings. pe 2,500 
Air-compressor pistons and rings.............. 5,000 
Air-compressor intercoolers................00 6,000 
(rossheads and: ouides.... «00. 6. sace-clsvicherreate 1,500 


Modifications are made in this schedule for two rea- 
sons. In anticipation of the peak-load period during 
the winter, all equipment is placed in the best possible 
condition even if it is necessary to go over some parts 
sooner than indicated by the schedule. Similarly, the 
summer vacation period is anticipated and heavy 
maintenance work during this period is avoided. 

In order to keep complete control over this work, 
every important part of all the engines has its own card 
in a special card index. Any examinations or work 
done is described on these cards, thus each card tells 
the complete story of that part. In addition, a summary 
sheet is made up every day showing 
the parts worked on, what was done, 
and the time spent. 

One of the best guarantees of te- 
liable and economical maintenance is 
the well-located and very completely 
equipped repair shop. Every provision 
is made to handle routine and emer- 
gency work readily and promptly. It 
reduces the cost and also the time re- 
quired. The latter is especially im- 
portant on breakdown. 

A 15-ton crane services units 1 to 4 
inclusive and delivers any parts from 
them to the 20-ton crane which runs at 
right angles to the former and serves 
units 5 and 6 as well as the repair 
shop, which is located in the corner of 
the power house alongside unit No. 5. 

The repair shop has two floors, is 
open above the second, and has a hatch 
in the floor so that the crane can 


Kilowatts 


A typical load curve 
and the station layout 
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drop parts right down through to the first floor. 
This first floor has the following machines: 14-in. 
lathe, drillpress, power hacksaw, power press, motor 
grinder, workbench and vises. The second floor has a 
30-in. lathe, 18-in. shaper, 6x14-in. grinder, drill 


grinder, 24-in. milling machine, 36-in. radial drill, and 


a high-speed drillpress. 

Additional repair equipment includes, oxyacetylene 
cutting and welding equipment, portable grinding 
outfit, woodworking tools, equipment for cutting and 
threading pipe up to 8-in. in dia., complete black- 
smith shop (one of the station crew is a blacksmith by 
trade), hydraulic jacks from 1 to 20 tons capacity, 
5-ton dolly crane, chain falls of from 4 to 3 tons 
capacity at half-ton intervals, and a complete set of 
Roebling wire rope cable tackles up to 25 tons capacity. 
Many of these tackles are made especially to handle 
certain parts or pieces of equipment. 

Of course there are ample bins for supplies and 
stores. There is an extensive stock of steel rods and 
bars. An important item easily overlooked is several 
portable lamps and flood lights so that ample illumina- 
tion can be had when and where it is wanted. 

When considering the maintenance figures given in 
the tables, it should be remembered that none of the 
engines has operated long enough to go through a com 
plete cycle of maintenance, including replacement of 
the heavy parts. To date, the various engines have op- 
erated a total number of hours as follows: 


No. 1 17,123 No. 4 17,538 
No. 2—32,382 No. 5 1,264 
No. 3—28,082 


Three of the five engines are fitted with waste-heat 
steam boilers. Safety valves are set for 15 Ib., but no 
more than 5 or 6G lb. is ever carried nor is more than a 
portion of the exhaust heat available ever used in order 
to heat the station very comfortably in any weather. 


Engine No.9 
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[nvucep-prarr specifications often are so 
written that they force selection of a fan contrary to the 
best advantage of the user. This is because of a mis- 
understanding of relative values or importance of cer- 
tain peculiarities of various types of fans. 

Fan theory has been misleading, because it has 
been built around the fan alone. When fan theory is 
altered to encompass the system characteristic together 
with fan performance, this theory then begins to agree 
with what now has been discovered from experience 
and practice. The difference between fan theory and 
practice has been the confusion between essentials and 
non-essentials of fan characteristics, like the advertising 
manager of a certain cigarette that expected a par- 
ticular baseball team to win the World Series because 
the players smoked his brand of cigarettes. 

Assuming a fan is correctly proportioned, rated, de- 
signed and built, the following facts have been found 
to be true: 

1. Aside from mechanical consideration, any of the 
common fans such as the backward, radial, forward 
and radial-tip-blade types are suitable for induced- 
draft work when built either double-inlet with inlet 
boxes or single-inlet with or without boxes. 

2. Any of these types of fans can be operated in 
parallel, without causing hunting, surging and without 
damaging a motor even though that motor is selected 
without any great factor of safety as to horsepower. 

3. The main considerations in what type is selected 
for a given job are these: kind of drive used—steam 
turbine or engine or electric motor; static pressure and 
gas temperature. 

This viewpoint is opposed to the theory that fan se- 
lection is guided by idiosyncrasies of a particular type 
of fan. 

Practical Examples 


A few examples of a practical nature will illustrate 
some of these points and clarify the matter before any 
question of theoretical demonstration is attempted. 
There is a definite place for each type of fan; no one 
type of fan can hog the road entirely. A first-class fan 
manufacturer will have available all types for various 
applications, just as a first-grade golf player will have 
a complete set of clubs, each for different types of shots 
for various ranges. The “shot” of a direct-connected 
fan is mainly its r.p.m. Wheel-tip speed is its limit of 
operation. For example, no one would want to run a 
steam turbine 350 r.p.m., hence would not use the 
large-wheel-diameter, narrow-paddle-wheel fan that 
would be selected for direct connection to steam en- 
gine. Likewise, however, if a turbine drive must be 
used, one should not refrain from using the high-speed 
fan, within sensible duty limits, merely because the air 
is dusty. The high-speed fan has been used success- 
fully for dusty air for some years with static pressures 
up to 6 in. and temperatures up to about 600 deg. F. 


Use of Motors 


When an electric motor is used, there is no flat rule 
for r.p.m., as this in turn depends upon the power of 









Radial-Blade wheels— 
1, Center-plate, welded 
wearing pads. 2, Rim- 
less, bolted blades. 3. 
Spider, bolted blades 


DRIVE FIXES 


First of two articles on _ in- 
duced-draft fans, proving they 
are not limited to any one 
type. The second next month 


the motor. The advantageous speed of a 50-hp. motor 
is one thing, of a 250-hp. another, and of a 1,000-hp. 
quite a different matter. 

If the gas volume is around 80,000 c.f.m. to 250,- 
000 c.f.m. at approximately 400 deg., and pressure is 
above 6 in. static pressure, the forward-curved fan 
adapts itself most readily to direct-connected motors 
because its speed characteristics match that of the 
motor. This combination of volume and pressure also 
adapts the radial-tip fan to motor drive. However, 
above 12 in. static pressure wheel-tip speed of this fan 
becomes excessive. But an induced-draft fan to handle 
around 100,000 c.f.m. at a pressure of about 1 in. 
static and 500 deg. would produce a very low r.p.m. 
if a forward-curved radial or radial-tip fan is used. 
The low pressure allows the use of a backward-blade, 
high-speed fan which about doubles the r.p.m. over the 
forward-curved fan and provides a more advantageous 
direct-connected motor speed. 

In this case, horsepower is about 25, tip speed about 
7,000 f.p.m. However, if the static pressure is 6 in., 
the tip speed becomes about 16,000 f.p.m., which is in 
the upper desirable limit for the high-speed fan from 
an operating standpoint. Here the designer would 
switch instead to the forward-curved fan to obtain a 
nominal fan r.p.m. and tip speed and simultaneously 
to avoid an acute problem in the design of suitable 
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Heavy-duty—4, 
ward-curve, welded 
wearing pads on 
blades. 5. High-speed. 
6. Radial tip, center- 
plate wheel 


For- 


FAN TYPE—I 


By M. S. Kice, Jr 


Head Industrial Division 
American Blower Corp. 


shaft and bearings, if the fan is double-inlet with inlet 
boxes. 

High-temperature work is becoming quite common 
for induced-draft fans of various kinds, more especially 
in furnaces where these fans are handling gases from 
800 on up to 1,300 deg. One would not specify a 
high-speed fan in this case because the other types 
lend themselves better to structural design. The flat 
high-speed fan blade lies in a plane where it is sub- 
jected to bad bending stresses, hence when it becomes 
red hot it will fail. Common sense would dictate the 
lowest-stress design and also would select that design 
that requires a minimum of weight of very expensive 
alloy material, hence the forward-curved fan is quite 
proper for elevated temperature work. However, when 
the forward-curved fan wheel for smaller jobs becomes 
less than around 24 in. in diameter, the blades have to 
be too thin and too narrow to resist this heat. Hence, 
in the smaller size, the radial-blade fan is a better 
choice because this fan having a few blades can be 
designed with each blade thick enough to hold up 


against severe temperatu EC. 


“Non-overloading” 


Specification writers have become quite intrigued 
with the word ‘‘non-overloading,” and some specifica- 
tions have been written for ‘‘non-overloading induced- 


draft fans.” The high-speed fan has been used for 
induced-draft work, not to prevent a possible motor 
overload, but to obtain an economical fan r.p.m. for a 
given drive, as has already been stated. 

The fallacy of the “non-overloading” characteristic 
of a high-speed induced-draft fan is this: Since the fan 
handles high-temperature gases, when these gases are 
cooled the horsepower goes up in direct ratio to the 
decrease in absolute temperature. Thus, an induced- 
draft fan, designed for 600 deg., when working at 
70 deg. will overload 100% regardless of what kind of 
fan is used. The word “non-overloading”’ is erroneous 
for induced-draft work. 

This system operates cold first when a new boiler is 
being dried out, and it is quite important to have a fan 
available for drying out a new boiler, or when any cold 
boiler is started up after having been off the line. In 
this case, the practical remedy to protect the motor 
from overload is either the use of variable-speed drive 
or constant-speed drive with dampers. 

The practical conclusion is to select for a given job 
the fan that is the most economical during its entire 
life considering properly evaluated first cost, mainte- 
nance cost, space required, and operating cost of the 
unit representing the fan, transmission and drive. 

Thus, the particular type of fan that would be 
selected depends upon physical condition of gas vol- 
ume, static pressure, gas temperature to provide the 
correct speed in r.p.m. for the desired type of drive, 
and does not depend upon any alleged “magic” charac- 
teristics of any type of fan. 

The second half of this article will discuss fan 
characteristics in greater detail. 


Turbine Governor Fails 


FAILURE of a turbine-governing gear resulted in the 
almost complete wrecking of a 5,000-kw. machine at 
Dowlias, South Wales. Normal speed of the machine 
was 3,000 r.p.m., but when the governor failed, it rose 
to over 4,000 r.p.m. Steam pressure was 200 lb., 
temperature 650 deg. F. Governing system consisted 
of a spring-loaded governor, a rotary oil pump driven 
from turbine shaft supplying oil to each throttle valve. 

An emergency governor consisted of a spring-loaded 
plunger housed in the turbine shaft which, at 10% 
above normal speed, should be ejected by centrifugal 
force and through a bell-crank lever trip the stop valve. 

Examination after the accident showed that the 
plunger had been ejected, but that the spindle had 
not turned so therefore the emergency governor had 
not acted. The part was found to have seized, partly 
due to dirt and carbonized oil, partly to expansion 
when heated. Excessive speed was due to the shearing 
of a small screwed bolt from which the governor links 
were suspended, and bending of another similar bolt to 
which the fork of the link gear was connected. 

This accident shows the importance of keeping oil 
in the governor system clean and making regular tests. 
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USES FOR BACK-PRESSURE 


Possibilities of the back-pressure regulator have been greatly extended 


beyond its primary purpose 


in some 


ie THIS article, it is my intention to indicate some 
less-familiar uses of a familiar unit—the back-pressure 
regulator. Fig. 2 shows a typical back-pressure regu- 
lator and its hookup. It will be seen that the varying 
force, due to pressure in the exhaust steam line exerted 
through the diaphragm against the resistance of a 
weighted lever, fixes at any moment the position of a 
control valve which is piped into the main governing 
system of the turbine in such a way that the position of 
the control valve determines the amount of opening of 
the main governing valves. (The diaphragm may be 
replaced by a piston or a sylphon bellows, depending 
on design requirements or the practice of different 
manufacturers). It follows that an increase in exhaust 
demand shown by a tendency of the pressure to drop 
is immediately transmitted to the inlet valves, which 
open sufficiently to meet steam requirements. The back- 
pressure regulator, in short, operates in conjunction 
with the main governor to admit steam solely in re- 
sponse to exhaust steam demands and not in response 
to load or speed requirements. 

When the regulator is in operation, speed govern- 
ing is done by other units operating in parallel, which 
maintain the frequency and carry any deficiency in 
load. If, however, process requirements would develop 
more power than the total connected load, the speed 
governor, always in reserve, takes hold and reduces 
steam flow to an amount which will just carry all the 
load. The main thing to remember, omitting details, 
is that the back-pressure regulator always operates to 
maintain exhaust requirements and pressure within the 
limits of the capacity of the turbine to pass steam and 
capacity of the system to absorb the resulting load. 


3-Stage Water Heating 


An interesting variation in the use of the back-pres- 
sure regulator came up in connection with a water-heat- 
ing installation for a southern oil company. This com- 
pany had a large and fairly constant supply of water to 
heat to 210 deg., using steam from a 150-Ib. source. 
Consideration of efficiency, in this case the desire to 
generate the maximum amount of byproduct power, 
made it necessary to heat the water in three equal stages. 
Turbine construction and the heating layout for this 
are shown in Fig. 2. The keynote of the arrangement 
was the use of the back-pressure regulator to control 
final water temperature. Without any regulator, pres- 
sure at the extraction points, hence temperature of the 
water, would vary with the load. 

It was desirable to maintain a constant water tem- 
perature and carry the maximum byproduct load. This 


of 
instances the entire turbine has been built around 


and 
it 


exhaust—steam regulation, 


was achieved by using a back-pressure regulator at the 
high-pressure extraction point. The regulator was set 
to hold a pressure of about 15 lb. (213 deg.) which 
was ample to keep the desired temperature in the 
heater. As a result, no matter what variation in the 
amount or temperature of the inlet water, the desired 
exit temperature was maintained, the load on the unit 
being varied automatically to suit. Other generating 
equipment controlled frequency and made up the de- 
ficiency in load. 


Combination Set-up 


In some cases, an industrial plant, operating without 
a central station tie-in, may have a moderate demand 
for process steam coupled with a load of such magni- 
tude that a considerable portion of it must always be 
carried by condensing turbines. The simplest answer to 
such a problem is the automatic bleeder turbine, but 
bleeder features add to the cost and introduce losses. 
A special arrangement of a straight condensing tur- 
bine may sometimes be worked out with the help of 
the back-pressure regulator to permit bleeding over a 
limited operating range with pressure control. 

Such an arrangement of the turbine and_back- 
pressure regulator is shown in Fig. 4 and a typical ex- 
ample of the possible operating range is shown in Fig. 
1. The turbine is a simple straight condensing unit 
with a bleeder connection into the annulus following 
the first stage (or stages) and provided with an over- 
size throttle and first stage capable of passing the addi- 
tional bleeder steam. Pressure control is furnished by 
a back-pressure regulator connected into the bleed point 
and operating on the main governor to vary steam flow 
and keep pressure at the bleedpoint constant. Flow of 
steam through the stages following the bleed point is 
directly proportional to the pressure producing it, so 
that a constant bleeder pressure predicates a constant 
flow to the condenser. 

Refer now to the performance curves, Fig. 1, which 
were made up for a 750-kw. unit bleeding at 2 Ib. 
pressure. Note that the turbine design is such that a 
bleeder pressure of 2 Ib. (16.7 Ib. abs.) produces a 
flow of 5,700 lb. of steam per hr. to the condenser we 
shall see that bleeding can start at 375-kw. load when 
the steam flow all the way through the turbine is 5,700 
lb. per hr. Suppose it is desired to bleed 10,000 Ib. 
per hr. Follow curve AB up to a total steam flow of 
15,700 lb. then the resulting load is 712-kw., 375 kw. 
of which is carried by the condensed steam and the 
balance, 337-kw., is generated by the bled steam at a 
heat rate (figured on the coal pile) of perhaps 4,600 
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Steam Supplied -1,000 Lb.per Hr. 
4 © 


750-Kw. condensing turbine 
—T 250 Ib.G., 150 oleg. F. sup. 284 in. vac. 


Loaol-100 Kw. 





Fig. 1—Steam consumption when bleeding un- 
der back-pressure regulator control 


B.t.u. per kw.-hr. Low cost of this byproduct power 
is only slightly offset by the extra cost of the back- 
pressure regulator, which can usually be installed in 
modern machines for less than $500. 

When bleeding at 2 Ib. g., the turbine must always 
operate along line AB, and power generated is fixed by 
the steam bled (throttle flow minus 5,700 lb). It fol- 
lows that the connected load must always be greater 
than 375 kw. or no bleeding can be done, and that it 
should be equal to or greater than the value set by the 
bled steam so that it will be unnecessary to take steam 
direct from the boiler without byproduct power re- 
covery. Power demands greater than those met by this 
arrangement must be carried by another unit which 
takes care of load swings and maintains frequency. 

If we refer again to Fig. 1, we see that the regulator 
can be reset for other bleeder pressures. Line CD 
shows the operating range when bleeding at 10 |b. 
pressure from the same turbine. The flow to the ex- 


24.7). 


haust is then 8,440 lb. per hr. (5,700 x — It fol- 
16.7 


lows that, if we are not particular about the bleeder 
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pressure, we can relocate the operating range somewhat 
by setting the regulator for another pressure. 

A nice arrangement, particularly in a new plant 
where there are no old units to carry load swings and 
to form a reserve, consists of two duplicate units. Each 
machine would be arranged as shown above, but the 
regulator of one would be left out of service. Then 
steam could be bled from one turbine while the other 
operated non-bleeding. In the event of failure of either 
unit the other would carry the load, operating straight 
condensing, and the steam for the bleeder system 
would be supplied direct from the boilers. 

Bleeding under back-pressure control as described 
above can be undertaken only after a careful study of 
its limitations. The automatic bleeder turbine 
operate alone and can ordinarily be bled throughout its 
whole operating range without attention or adjustment, 
but the turbine equipped for bleeding under back- 
pressure regulator control is essentially a base load 
machine. Its limitations are readily apparent from the 
preceding paragraphs and are summarized as follows: 

1. It must (when bleeding) always be operated in 
parallel with other units. 

2. Its operating range is limited. 

3. Its range decreases with high bleeder pressures. 
4. In the small ratings, high bleeder pressures can 
not be economically obtained. 

Within these limitations, this system of bleeder con 
trol will be found to be both cheap and efficient. It 
offers possibilities which will repay careful study. 


can 


Figs. 2-4—Three ways to use a back-pressure 
regulator 
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Dunne the last ten years, telemetering systems 
have come into wide general use. Such a system may 
be defined briefly as “the indicating, recording or in- 
tegrating of a variable at a distance by electrical 
means.” The variable may be: rate of flow, pressure, 
temperature, liquid level, position, speed, voltage, cur- 
rent, power, or other factors. 

Telemetering systems generally comprise three ele- 
ments: the transmitter, which includes the measuring 
element; the receiver, consisting of indicating, record- 
ing and integrating instruments; and the connecting 
lines. The transmitter is located where the variable is 
measured, very often in an isolated spot not readily 
accessible, while the receiver is conveniently located for 
reading the instruments. Private wires or leased tele- 
phone lines may be used for connecting the two, de- 
pending upon the installation and type of equipment. 


Telemetering Applications 


Industrial plants and central power stations use tele- 
meters for a wide variety of applications. In power 





TELEMETERING 


Applications 


Systems used in steam plant and water- 
works practice are here described and 
the operation of three types is explained 


plants, temperatures of condenser cooling water, feed- 
water, water in economizers, and pressures in boilers 
and at turbine throttle, are transmitted to the chief 
engineer's office. District steam-heating plants use tele- 
meters to centralize at one location pressure readings 
taken at various points in the distribution system and 
of steam quantities supplied to consumers. Hydro- 
electric plant operators find records of distant-reservoir 
water levels valuable, as well as indications of gate 
openings. Telemetering is used with industrial processes 
to centralize in the superintendent’s office measurements 
of factors vital to their functioning or to provide op- 
erators with a guide for regulating flow of fluids sup- 
plied to different parts of the plant. 


Equipment 


A boiler instrument panel in one of the steam-heat- 
ing plants of the Detroit Edison Co. is shown in Fig. 
1. At the lower left-hand corner of the panel, the meter 
records steam pressure in heating lines approximately 
2,000 ft. from the plant. The oval insert shows the 
pressure transmitter mounted in a rectangular cast-iron 
watertight case suitable for manhole installations or 
other locations subjected to high temperatures and 
moisture. 

Fig. 3 is a schematic diagram for connecting a 
Selsyn-operated receiver to the transmitter, as used on 
the system just described. Selsyns are essentially small 
motors which, when interconnected, operate so that one 
motor reproduces any motion imparted to the other. 
They are excited by alternating current at 110 volts of 
any commercial frequency. The three transmitter stator 
leads are connected to the three receiver stator leads 
and the rotor leads connected in parallel to the same 
excitation source. When an alternating voltage is im- 
pressed upon the rotors, if they are out of synchronism, 
their stator voltages become unbalanced and currents 
will flow in these windings. These currents produce a 
torque in both rotors which tends to bring them into 
phase. The transmitter rotor is held mechanically by 
the measuring mechanism, but the receiver rotor, being 
free to move, takes a position corresponding with that 
of the transmitter. 

Normally five wires are required to make the elec- 
trical connections between the transmitting and receiv- 
ing units. Three only may be used if the same electric 
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and Operation 
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source is available at both locations to excite the rotors. 
Because of connecting-wire cost, Selsyn systems are 
normally used for services where the distance between 
transmitter and receiver is less than a mile. 
Advantages of the Selsyn system are simple con- 
struction combined with ruggedness. This insures de- 


Fig. 3 (Below)—Connection diagram of two Selsyn 
motors as used in telemetering system. Fig. 4 (Cen- 


ter)—Simplified diagram of a galvatron telemetering 
Fig. 5 (Bottom)—Simplified diagram of a 
potentiometer telemetering system 
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Fig. 6—Center meter lower row, telemetering vacu- 
um indicator in Hell Gate plant 


pendable operation over long periods of time without 
inspection even under severe operating conditions, such 
as excessive moisture and heat. One or more indicators 
or recorders, or both, may be operated from a single 
Selsyn transmitter. 

On the steam-distribution system of the steam-heat- 
ing department, Cleveland Electric Illuminating Co., 
Selsyn telemeter receivers installed in the steam station 
show pressure at remote points in the system. One 
recorder enables the operators to maintain a predeter- 
mined steam pressure on the loop system for railway 
car heating. Another permits maintaining the desired 
pressure at the corner of Ontario St. and Prospect Ave. 


Hell Gate Installation 


A Selsyn vacuum-transmitting unit with a range of 
0 to 30 in. of mercury is installed on a 160,000-kw. 
turbine in Hell Gate Station of United Electric Light & 
Power Co., New York. This unit is provided with an 
indicating scale and pointer to facilitate checking the 
indicating receiver, which is mounted on the turbine 
control panel shown in Fig. 6. The indicator has a 
suppressed scale from 0 to 15 in. of mercury to obtain 
a higher degree of accuracy and a more readable indi- 
cation over the normal operating range. 

For distances up to approximately 5 mi. a Galvatron 
type of telemetering with a Wheatstone bridge circuit 
is used. A float-operated transmitter with the cover 
removed, installed at the reservoir gate house of the 
City of Auburn, N. Y., for this type of system is shown 
in Fig. 2. A single-pen recording receiver is mounted 
in the pumping plant 3 mi. away to provide the opera- 
tors with a continuous record of reservoir water level. 
Telephone wires are leased to provide the connecting 
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lines between the transmitting and receiving stations. 

Fig. 4 is a simplified wiring diagram of the system. 
Resistance T, located in the transmitter, is varied by the 
measuring device according to the factor to be trans- 
mitted. The dotted lines represent lead wires between 
the transmitter and receiver. 

Whenever resistance T is varied by a change in the 
measured factor, an unbalance of the Wheatstone 
bridge occurs which causes a deflection of the gal- 
vanometer. Periodically, the needle of the galvanom- 
eter is clamped to make an electrical contact of a length 
proportional to the deflection. This current is ampli- 
fied through two vacuum-tube relays to operate a re- 
versing electric motor. The motor positions the variable 
resistance P until the balance of the bridge is again 

“restored. All movements of resistance P are transmitted 
through the cam to the pen of a recorder. 

By using individual slide-wire resistances and revers- 
ing motors, as many as four records on one chart can 
be obtained with this system. 

Total value of the lead-wire resistance for the circuit 
should not exceed 400 ohms. With lead resistance less 
than this value, changes in the resistance of the lead 
wires due to temperature variations have a negligible 
effect on the accuracy of the transmission. 


Distances Over 4 Miles 


For distances exceeding 4 or 5 mi., the Galvatron 
with potentiometer circuit is recommended. The meas- 
uring circuit for this equipment is given in simple form 
in Fig. 5. Variable resistance X may be adjusted to 
maintain a constant current flow through the slide-wire 
resistance CD. This establishes a fixed voltage between 
the ends of CD and, by means of the slider R, frac- 
tional portions of this voltage may be selected and ap- 
plied to a circuit connected to the points R and C. 
When slider R is moved up the slide wire, the potential 
difference between R and C is increased. Therefore, if 


By John P. Topolosky 


Steam Engineer, 
St. Croix Paper Company 


I N COLD climates, keeping manufacturing plants 
heated over weekends is a problem that involves con- 
siderable cost. This is especially so if weekend shut- 
downs extend over a period of two or three days, as 
they did in many plants during the business depression. 
At the St. Croix Paper Company plant, Woodland, 
Me. (see November Power, page 570), a plan of auto- 
matic building-heating control has cut weekend heat- 
ing steam down to about 259% of that originally re- 
quired. The system also gives automatic control over 





resistance X is carefully adjusted for a definite value 
of current, CD may be calibrated in terms of volts. 

For temperature measurement, a thermocouple is 
connected from the transmitter to the points R and C. 
If voltage between R and C is equal and opposite to the 
thermocouple e.m.f., then no current flows through the 
thermocouple and the galvanometer will not be de- 
flected. A change in thermocouple temperature will 
cause an unbalance of voltages, with a flow of current 
in one direction or the other and a proportional deflec- 
tion of the galvanometer. 


Vacuum Tube Relays 


The galvanometer needle is periodically clamped to 
make an electrical contact of a period proportional to 
the galvanometer deflection and the current so produced 
is amplified through vacuum-tube relays to operate a 
reversing electric motor. This motor positions slider 
R until the galvanometer deflection is again zero. 
Motion of slider R is proportional to the thermocouple 
temperature and actuates the recording pen. 

No currents flow through the thermocouple circuit 
when the galvanometer has been restored to neutral 
position. Therefore, any variation in resistance through 
themocouple lead wires, terminals, etc., will not cause 
inaccuracies in the temperature measurements. These 
characteristics combined with the use of a very sensi- 
tive current indicator results in a high degree of ac- 
curacy with the potentiometer type telemeter. 

An auxiliary circuit, not shown in the diagram, con- 
tains a standard cell of constant voltage. This circuit 
is automatically connected to. the potentiometer circuit 
at fixed periods, and automatically adjusts resistor X 
if required to standardize the circuit. 

For measuring factors other than temperature, the 
thermocouple is replaced by a variable resistance ac- 
tuated by the measuring device. In other respects, 
operation is the same as with the thermocouple. 


WEEKEND HEATING STEAM CUT 75% 


heating steam during periods of plant operation and 
has made a large saving in steam for this service. 

Each department of the plant is heated by an indirect 
system comprising heating coils with a steam-turbine 
driven fan, the turbine exhausting into the heating 
coils. Steam to each turbine and heater is controlled 
by an electric hydraulically operated valve as in Fig. 2. 
Opening and closing of these valves are controlled by 
an automatic system shown diagramatically in Fig. 3. 
It comprises a master regulator and individual-heater 
regulator, one for each heating unit. The latter controls 
the electric-hydraulically operated valves on the heaters. 

The 2-contact master regulator operates on outside 
temperature. Contact H is set to close when outside 
temperature is about 5 deg. or more above that when 
heat is required in the plant. Low-temperature contact 
L closes when outside temperature is below that when 
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some of the departments may require heating steam, tS aElectric-hyerauhtally. 
say 60 deg. F. ene operated valves 
When contact L closes because outside temperature : 
drops below 60 deg., coil C is energized and closes con- | x Se 
tacts Ci to put power on line Li and short-circuit con- We a x] Xx 
tact L. The latter allows contact L to open, should the 
outside temperature rise slightly above 60 deg., without 
opening coil C circuit and causing the contactor to 
open. This contactor remains closed until outside tem- 
perature reaches a value that closes contacts H, which 
short circuits coil C. These contacts can be adjusted 
over a range of 50 to 80 deg. between closing and 
opening of contactor C. Normally the adjustment is set 
for contact L to close at 65 deg. and open at 67 deg. F. 


ip. | steam | turbines-F. 
) 


bt 


Stearm-35 lb gage, saturated 


Consider Heat From Process 

Making line Li alive does not necessarily mean that : 
heat will be turned on any department. This will de- 
pend upon the setting of the controller for, and the 
temperature of, each department. In the paper-machine 
room, heating steam may not be turned on all winter, 
because the heat from the process may be sufficient to 
do the heating. 

On the individual regulators, high-temperature con- 
tact H is set to open when the temperature drops to 2 
deg. above that at which heat is required in a depart- 
ment, and low-temperature contact L closes when the 
temperature is 2 deg. below that value. For example, 
on No. 1 regulator, assume H is set to open at 62 deg. 
or less and L to close at 60 or below. 

When contact L closes, it energizes coil C:, and con- 
tacts Cs close. The left-hand contact forms a holding 
circuit around contact L. The right-hand contact com- 
pletes the secondary circuit of the transformer on the 
heating-valve control and closes contactor H:. The lat- 
ter energizes the valve-opening motor F, and the heat- 
ing unit in that department is put into service. When cahee  e d 
temperature reaches 62 deg., contact H closes and short- control” || ¥ : | § 
circuits coil C2, contacts Cs open, shutting off the heat- 
ing steam. Operation of the other controller is similar 
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Fig. 1—Assembly of the master and individual Fig. 2 (Top)—Diagram of heating units con- 
heating system regulators in the boiler room nected into the steam systems. Fig. 3—Dia- 
gram of heating-system automatic control 


to No. 1. Only two of the control units are shown in 
the diagram, but there are 10, one for each department. 

Over weekends, high-temperature contact H is set to 
open at 38 deg. and the low-temperature to close at 
36 deg. to keep the temperature above freezing. As a 
result of this method of operation, no heating steam 
was required in the paper-machine room all last winter. 
Heating steam over weekends in cold weather has been 
reduced to about 25% of what it originally was. This 
reduction in heating steam has made possible supplying 
heating steam over weekends from the electric boiler, as 
will be described in another article. 

All the heating controllers are mounted on a panel, 
Fig. 1, in the boiler room where the temperature-con- 
trol adjustment can be conveniently made at the be 
ginning of weekly and weekend operations. 
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YOUR ROPES BY INSPECTION 


—_—_—— of hoist- or elevator-rope inspection 
depends a lot on the severity of service in which the 
equipment is used. Inspection at least once every three 
months where the equipment is subjected to what might 
be termed normal operation is recommended by at least 
one insurance company that insures machines of this 
type. In one plant the rule is to make an inspection 
once every month. 

Inspection should include number of wires broken 
per strand lay, extent of corrosion, reduction in over- 
all diameter, and how much the ropes wear the sheaves. 
Section 34, Bureau of Mines Bulletin No. 75 regarding 
rejection of hoisting ropes, reads: 

“It shall be unlawful to use any rope or cable of 
the so-called 6x19 standard construction for the raising 
or lowering of men, either when the number of broken 
wires in one lay of said rope exceeds six, or when the 
wires on the crown of the strands are worn down to 
less than 65% of their original diameter, or when the 
superficial inspection provided for in this section shows 
marked signs of corrosion: provided, however, that 
when such broken wires are reduced by wear more than 
30% in cross-section, the number of breaks in any lay 
shall not exceed 3.” 

By a lay is meant that length of a strand which 
makes a complete turn around the rope. It is our opin- 
ion that the above rule is amply conservau..e. Inspec- 
tion of ropes for broken wires should be visual, and 
should be made with the hoist running at slow speed. 
Running ropes through cotton waste, or against a 
piece of wood, is not recommended. Frequently the 
broken wire ends remain sufficiently imbedded in the 
strands so that their presence can be detected only by 
a visual inspection. 


Inspection for broken wires should also include a 
check for any evidences of rust or corrosion. Lubrica- 
tion of ropes has often been recommended as a means 
of increasing their life, since this reduces internal fric- 
tion caused by individual wires rubbing together. Care 
should be taken to keep ropes free from dirt. Grease 
will hold grit between the wires, and the resulting wear 
may be worse than if no lubrication were used. 

Sometimes, too much lubrication starts ropes slipping 
on the sheaves, causing excessive wear on both. For 
lubricating the ropes, something like crater compound 
thinned out with a very light oil is recommended 
(Crater compound is a very viscous material with the 
general appearance of tar). This thinning process is 
necessary, as otherwise, it would be impossible to make 
a visual inspection of the ropes for broken wires. The 
crater-compound-oil mixture protects the ropes against 
corrosion and will not cause them to slide over the 
head sheaves due to excessive lubrication. This lubri- 
cant has been used successfully on mine hoist ropes 
when moisture contained corrosive sulphur compounds. 
A less viscous oil might be used successfully, but would 
require more frequent applications. 

If ropes do not give the life expected of them, con- 
siderable improvement can be obtained by increasing 
sheave diameters and avoiding reverse bends as much 
as possible. By a reverse bend is meant bending a rope 
over a sheave in one direction, after it has bent over 
another sheave in the opposite direction. The effect on 
rope life is much worse if each succeeding bend is a 
reverse bend than if all the bends are in the same direc- 
tion. 

A good rule to follow for hoist and elevator service 
is not to use sheaves of diameters less than 58 times 
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that of the rope, assuming standard 6x19 rope is used. 
For example, a §-in. diameter rope should not be used 
on sheaves less than 36 in. in diameter. This ratio may 
seem conservative compared with other recommenda- 


tions of around 40 to 1. The hoist distance and 
severity of service has a lot to do with this rule. 

Some elevators in the Empire State Building, New 
York, require a mile of rope. Obviously, it is good 
judgment to be conservative in sheave diameters on a 
job like that, because it would be expensive to have to 
change these ropes very often. On mine hoists, where 
ropes are sometimes thousands of feet long, sheave 
diameters of 70 to 90 times rope diameter are used. 
This extra expense for large-diameter sheaves pays good 
dividends to the owner. 

The question of relative hardness of ropes and 
sheaves also has an important bearing on rope life. For 
hoists requiring long ropes, wire that is very hard and 
also sufficiently ductile so as not to crystallize, is the 
ideal type. However, such ropes may wear sheave 
grooves. The resulting pinching action on the ropes 
in the tight grooves may cause them to wear rapidly. 

Too much lubrication caused slipping of the ropes 
over the traction sheaves of some elevators in a bank 
building. Dry ropes were substituted and operated 
successfully with the single exception that they scored 
the sheaves. Applying a rope dressing, using crater com- 
pound as a base, completely overcame this tendency. 

The rope dressing was made by mixing just enough 
light mineral oil with the crater compound to permit 
its application with any ordinary paint brush. 

These ropes, in spite of the fact that they were made 
with no internal lubrication, operated for over 56,000 
miles on a 2,500-lb., 800-f.p.m. elevator in local serv- 
ice. Such service subjects ropes to rapid bending 
stresses and frequent high stresses in tension during 
acceleration and retardation. They were § in. in diam- 
eter and operated over 36-in. sheaves on a conventional 
double-wrap traction-elevator machine. 


Factors in Rope Life 


It is sometimes difficult to determine just why ropes 
or one installation wear out so quickly, or why on 
another they last so long. In one plant there are two 
buildings of the same height, having elevators operat- 
ing under identical conditions of service, using ropes 
of the same size. A recent inspection of the ropes on 
one elevator, after eight years of service, indicated that 
they are good for several years longer. This elevator 
has 8x19 Seale construction ropes. The other elevator 
has 6x19 ropes, and the last inspection showed as 
many as 12 wires broken in one foot of a single strand, 
indicating that they should be changed. 

It might be expected that 8x19 ropes should not 
last as long as 6x19, because greater flexibility is 
usually gained at a sacrifice in strength by using smaller- 
diameter wires. In this case, other factors evidently 
had a greater effect on the wearing qualities of ropes 
than size of individual wires. 

Ropes may be operated with a factor of safety of 15 
or more. Consequently, other factors besides stresses 
occasioned by the normal load on them may have a 
much greater effect on their life than might be expected. 





MONEY for POWER 


Wane various surveys made by business institutions 
and trade papers show the general obsolescence of 
machinery and equipment in factories, industrial and 
manufacturing plants, perhaps the greatest single need 
along these lines lies in power- and heat-producing 
facilities. At least, this is the experience of representa- 
tives of the Federal Housing Administration, who 
have been visiting concerns which have been making 
structural and equipment improvements financed 
through the facilities offered by the provisions of the 
National Housing Act and its amendments. 

Approximately 45% of the firms interviewed have 
installed new steam boilers and improved facilities for 
heating or power, or both. And in each instance it is 
believed that the economies in fuel or greater efficiency 
will more than pay for the installations. 

Under the National Housing Act as amended, mod- 
ernization credit funds up to $50,000 are available from 
private financial institutions to factories, industrial and 
manufacturing concerns, hotels, multiple apartment 
houses, colleges, schools and owners and operators of 
other properties for installation of heating and power 
systems and structural improvements, repairs and altera- 
tions. The Federal Housing Administration does not 
lend money. It insures commercial banks, trust com- 
panies, building and loan associations and other private 
financial institutions against loss on credit extended for 
modernization work. Full details are available from 
any FHA office or from a qualified lender. Major data 
appeared in August, 1934, Power, and reprints are 
available for anyone interested. 

Manufacturers, engineers and contractors are urged 
to submit their catalogues and descriptive literature, 
with photographs, if possible, to the Federal Housing 
Administration for rulings on eligibility of equipment 
and machinery for government-insured financing. 

A booklet, “Equipment and Machinery Eligible for 
Modernization Credit,” published by the Federal Hous- 
ing Administration, contains a resume of the Housing 
Act as amended as well as the latest list of approved 
items. This information may be had by writing to 
Washington, D. C., or applying to any of the state or 
regional offices of the Administration. 

Among the general principles which govern the Ad- 
ministration’s determination of eligibility for equip- 
ment and machinery are that the article should have a 
unit value sufficient to justify the application of time 
payments to its purchase and that it should be of a 
durable nature with a reasonable expectancy of a useful 
life longer than the term of credit for its payment. 

Loans for purchase and installation of replacement 
parts for eligible machinery and equipment are in- 
surable, but a loan merely for the repair of a machine 
is not. Appurtenances which are physically separate 
from a major eligible unit, but usable only as a part of 
such unit, are themselves eligible. However, an item, 
ineligible because of some disqualifying characteristic, 
does not become eligible because it can be used with 
an eligible item or is bought therewith. 
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TEST YOUR OWN BOILERS—VII 


By Walter H. Wood 


Combustion Engineering Co., Inc. 


a rate of burning fuel, and the amount of fuel 
in the furnace, should be as nearly as possible the same 
at the beginning and at the end of a test. If the rate 
of feeding fuel to the furnace, or fuel-bed thickness, is 
less at the end of a test than at the start, apparent re- 
sults will be better than they actually should be. On 
the other hand, if there is more fuel on the grate, or 
if the rate of feeding of fuel is greater, at the end than 
at the beginning of the test, actual results will be better 
than the figures indicate. 

When oil or gas is burned, the rate of feed of fuel 
should be noted for some time before beginning the 
test, and the flow set at the same rate a similar time 
before the test ends. When a solid fuel is burned, the 
fire should be cleaned before the test is started, and 
again before the test is finished. Time of cleaning the 
fire before starting the test should be recorded, along 
with any other general notes that are to be made during 
the test. At the end of the test, the fire should be 
cleaned far enough before the finish so that about the 
same amount of fuel will be burned between the clean- 
ing and the end of the test as was burned between the 
first cleaning and the start of the test. Just as at the 
time of starting, thickness and condition of fire should 
be determined and noted. 

In the case of hand-fired furnaces, the fire should be 
allowed to burn until enough of the flame and smoke 
have disappeared so the fuel bed is easily seen. The 
fire should be leveled with a hoe, and a moment or two 
afterward an observer should sight across the top of 
the fuel bed and estimate its thickness. It is a good 
plan to put a chalk mark on the furnace door frame at 
the height of the surface of the fuel. Distance of the 
mark above the dead plate should be measured or esti- 
mated, and noted. A record should then be made of 
the condition of the fire, as for example, “‘coked, ready 
for slicing,” or ‘‘well burned, ready to be covered,” etc. 
A better start and finish can be made with a thin, well- 
burned fire than with a thick, smoky fire. 

Fuel beds on stokers can be examined in the same 
way if there are doors in the front of the furnace near 
the level of the grate. If the load on a stoker-fired 
boiler will permit, stoker speed, fire thickness and air 
supply should all be noted and kept about constant 
for at least half an hour before actually starting and 
also before finishing a test. 


Solid Fuel 


If coal or other solid fuel is burned, the fire must be 
cleaned at least once during the test. A short test, made 
without cleaning the fire, would not represent actual 


All rights reserved by author. 


operating conditions. Such intermediate cleanings as 
may be necessary to carry the load must be made and 
the time of making those cleanings noted. The test can 
be ended when the fire is in the proper condition fol- 
lowing the last of these cleanings. It is often impos- 
sible to determine in advance just how long a test is to 
be run. If there is little ash in the fuel and the rating 
is low, the time between cleanings may be rather long, 
say six hours. Making an intermediate cleaning 6 hr. 
after the initial cleaning before starting the test would 
mean that the test should run twelve hours, with a final 
cleaning just before the finish. An 8-hr. test made 
under such conditions would require a cleaning about 
2 hrs. after the intermediate cleaning. There would not 
be much ash on the grate, and the condition of the 
fire would not warrant cleaning. If it were made, the 
results would not be as good as should be expected. In 
such a case, it would be better to make an intermediate 
and a final cleaning about 5 hr. apart. The test would 
then be approximately 10 hr. long. 

Fires on stokers of the dump type should be cleaned 
long enough ahead of the time set for starting, to enable 
the fuel bed to be put in good operating condition. 
Before time for ending the test, the fire should be 
cleaned and the fuel bed brought back to the same con- 
dition. The test should not be continued beyond the 
time when the condition of the fire following the final 
cleaning is the same as it was when the test was started. 
In making a test of a stoker of the clinker-grinder type, 
the pit should be lowered to a suitable level a short 
time before the beginning, and a like time before the 
end of the test. The time of grinding should also be 
noted. 

In making tests of any furnaces of the forced-draft 
type, the supply of air for burning the fuel should 
not be cut off near the finish of the test. By cutting off 
the air supply, the rate of steam generation and release 
in the tubes and drums falls off, causing water level in 
the gage glass to drop. If the feed pump is speeded up 
to raise the water level, an undue amount of water will 
be fed to the boiler. 

Water from feedwater heaters is usually too hot to 
be weighed or measured without difficulty, consequently 
cold water is generally used. Change of feed from hot 
to cold water makes a difference in the rate of steaming. 
For that reason, cold water should be fed for several 
minutes before starting the test. 10 or 15 min. before 
time to start the test, both of the measuring or weigh- 
ing tanks should be filled. The discharge valve on one 
of these tanks should be opened and the lower or 
suction tank filled. The test pump should be started, 
and as the water is drawn from the suction tank, addi- 
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tional water should be supplied by running through 
the one measuring tank. The other measuring tank 
should be kept full. Water in the suction tank should 
be held at a fixed level until the test starts. 

At the exact time of starting the test, the discharge 
valve on the measuring tank should be closed and that 
tank filled to the proper level. As it is being filled, 
the discharge valve on the full measuring tank is 
opened to supply water as it is taken by the feed pump. 
When that tank is entirely empty, the time should be 
noted and recorded, because that amount of water 
has gone to the boiler in the time elapsed between the 
start of the test and the complete emptying of the 
measuring tank. By the time one tank is empty, the 
other should be full and ready for use. The discharge 
valve on the second tank is opened, and that on the 
second tank closed, and the process continued. 

To avoid confusion as to the number of tanks of 
of water used, it is best not to make a record of a tank 
of water until that tank is completely empty and its 
discharge valve closed. At the finish of the test, it is 
advisable to continue running the feed pump and 
recording the tanks of water, until one tankful has 
been emptied after the close of the test. If one tank 
was not emptied at exactly the time the test ended, the 


part of that tankful which should be credited to the 
test can be calculated. Suppose that the test ended 
at 6:15, and that a tank was empty at 6:11. By con- 
tinuing to pump water to the boiler at the same rate 
after 6:15 the next tank might be empty at 6:18, or 
7 min. after the previous tank was empty. If this tank 
held 1,240 lb. of water, the rate of feeding water to 


1,240 : : 
=— = approximately 177 lb. per min. 





the boiler was 


In the 4 min. from 6:11 to 6:15 when the test ended, 
4 177 = 708 lb. had been used from the last tank, 
and that amount should be the final quantity shown 
on the feedwater record. 


The height of water in the gage glass may not be 
exactly the same at the conclusion as at the beginning 
of atest. It is better to calculate the amount of water 
represented by a small difference of level than to try to 
bring the water to the proper level in a short time. The 
pump should not be speeded up unduly just before the 
end of the test to bring the water up, nor stopped to 
drop the height of the water. Speed of the feed pump 
should be watched for 15 min. or longer before the test 
is ended, to hold the level of water as near to the start 
ing point as possible. 


63 YEARS AN ENGINEER 


= in 1848, at Greenwich, R. I., Charles 
W. Smith, 125 Florence St., Boston, Mass., is estab- 
lishing a remarkable record as a steam-plant engineer. 
Although Mr. Smith will be 88 years old on his next 
birthday, he may be found on duty each day at the 
boiler plant where he has had charge for the past 55 
years. 

Mr. Smith spent his first three years in the engineer- 
ing field at the old Ludlow Twine Factory in East 
Braintree, Mass., where he worked as fireman and en- 
gineer from 1873 to 1876. Here he had charge of 
four Cunningham 2-flue boilers operating at 70 Ib. per 
sq.in., a very high pressure for that time. Line-shafts 
were driven in this mill by two 150-hp. Corliss engines. 

In 1876, Mr. Smith left to take charge of one of the 
early Cunningham horizontal-tubular type boilers at the 
Fancy Woodworking Factory, Weymouth, Mass. A 
40-hp. Corliss engine operated at 70 lb. pressure. 

Since Dec. 7, 1880, Mr. Smith has been constantly in 
charge as chief engineer of the boiler plant of a large 
mercantile building owned by the estate of James M. 
Beebe at 250-280 Dover St., Boston, Mass. The pictur 
was taken as he stood beside an old 90-hp. engine some 
years ago. This engine was a mongrel assembly of 
Putnam, Green, and other parts, and it has been re- 
moved recently. Present equipment includes two hort- 
zontal-tubular boilers generating steam for heating and 
manufacturing process work. The boiler plant is spot- 
less and is a fine example of care in maintaining a neat 
and well-kept boiler room. 

One would expect that in the length of service Mr. 
Smith has seen, a number of accidents or emergencies 
would have arisen. Elimination of all carelessness from 
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his plant operation has established a record of 63 years 
without an accident in any plant under his charge. A 
record equally remarkable is that with the exception of 
a few weeks of recuperation from a recent illness, he 
has not lost more than several days’ 
years as an engineer. 

Mr. Smith’s father served as an engineer for many 
years before him, 


time in these 63 


and his son is now his assistant. 














CONTROLS COORDINATE 


THE AIR-CONDITIONING 


Es ven though equipment of proper type, quality 
and capacity may be assembled for the job of condition- 
ing air, satisfactory performance cannot be expected 
unless controls are provided. These controls must be 
capable of adjusting the capacity of the system, which 
is designed for maximum conditions, to the widely 
varying intermediate temperatures and humidities that 
occur 90% of the year. Such control not only prevents 
waste of refrigeration and heat but also prevents tem- 
perature fluctuations and discomfort from over-heating 
and under-cooling. Too much cooling in summer may 
create more discomfort and ill health than no air con- 
ditioning at all. For comfort conditioning, the dif- 
ference between indoor and outdoor effective tempera- 
tures. should not be more than those shown in the table. 
Where complete air conditioning is installed the con- 
trols must take care of both winter and summer con- 
ditions. Thus for winter, controls must be provided 
that will turn steam on and off to heating coils. For 
summer, temperatures of the air-washer spray or cool- 
ing coils must be adjusted to give the required humidity 
and dampers then operated to control the amount of air 
by passed, amount of fresh air intake and return air 
exhausted. 


Primary Control Elements 


The primary elements of control are thermostats 
which are sensitive to dry-bulb temperatures, humidi- 
stats which are sensitive to relative humidity or combina- 
tion dry- and wet-bulb thermostats. These primary ele- 
ments control temperature and humidity separately. 
There are combinations available which are arranged to 
maintain a desired effective temperature. In these, dry- 
bulb temperature setting is varied automatically to suit 
the relative humidity existing at the moment. If humid- 
ity rises, the dry-bulb temperature is automatically low- 
ered in correct ratio to maintain unchanged the desired 
effective temperature. These primary instruments may 
operate valves and damper motors either electrically or 
by compressed air. They may be either quick-acting 
(in which case the controlled valve or damper is either 
wide open or closed), or gradual-acting (in which case 
the controlled valve or damper may be held in any 
partly open position required by conditions). 

In general, electric control is used for small installa- 
tions, and either air or electric used for larger installa- 
tions. It is dewpoint temperature that determines the 
amount of moisture in the air, thus in air-conditioning 
systems employing air washers the desired humidity is 


DESIRABLE INDOOR CONDITIONS 





Indoor Air Conditions 





Outdoor Dew Point Constant at 57 deg. 
Temp. Deg. F. Dry Bulb Wet Bulb 

DS Mc SGes be >see ks bash oS en Re 80.0 65.0 

OD aceinahehcaeec eee as eeGeus 78.0 64.5 

ey ere 76.5 64.0 

BD ccc esas taba bw iaws box eee 75.0 63.5 

TD. cap sbeteskaee bese esen seo 73.5 63.0 


From A.S.H.V.E. Guide. 





obtained by controlling the temperature of the spray 
water (which determines the dewpoint temperature) . 
If the temperature of the spray water is regulated so 
that air leaves with a dewpoint of say 45 deg. it will 
have a relative humidity of 40% when heated to a 
room temperature of 70 deg. Thus, to control 
humidity, a gradual-acting thermostat is often placed 
at the exit of the air washer and arranged to control a 
valve which admits refrigerated water to the suction 
of the spray-water pump when exit-air temperature 
rises above the required dewpoint. A humidistat which 
responds directly to changes in humidity may be used 
to control dewpoint instead of the thermostat at the 
air-washer exit. The humidistat is, however, placed in 
the conditioned room or in the path of the return air 
leaving the room. A combination wet-bulb and dry- 
bulb thermostat may also be used in the same location 
as the humidistat. 

With usual room conditions, saturated air will have a 
relative humidity of approximately 50% when its tem- 
perature is raised 20 deg. Thus, a differential thermo- 
stat consisting of one element in the path of the air 
leaving the air washer and the other in the room can 
be made to maintain a nearly constant relative humidity 
by keeping the dewpoint temperature 20 deg. below 
room dry-bulb temperature. 

When relative humidity is controlled with air 
washers, the air usually must be reheated before it can 
be supplied to the conditioned space. This may be 
done with return ait bypassed around the air washer, 
or by reheating with steam coils, or both. When by- 
passing is used, a gradual-acting thermostat is usually 
placed in the duct after the supply fan and arranged 
to open bypass dampers and close recirculation dampers 
when the temperature falls below the thermostat set- 
ting. If reheating coils are used, a 1- or 2-point quick- 
acting thermostat should be used to open steam valves 
to reheat coils. 


Winter Operation 


For winter operation, quick-acting thermostats are 
installed to control valves supplying steam to temper- 
ing coils in the fresh-air inlet. Various arrangements 
may be employed here, but in most of them a thermo- 
stat is arranged to open the valve to the first temper- 
ing coil when outdoor air falls below about 35 deg. 
As outdoor temperature decreases, additional temper- 
ing coils are put in operation either by the thermostat 
or humidistat used to control humidity, or by a thermo- 
stat at the air-washer inlet if spray water is heated. 

It should be noted that when a central air-condition- 
ing system serves several rooms having different rates 
of heat gain or loss, different room temperatures will 
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Controlled Units 


Pressure closes 
(normally open) 


Instruments 
{ Passes increasing 
; pressure on rising 
{ temperature 


{ Passes decreasing 
{ pressure on rising 
| temperature 
N.0O.—Normally open—Open at no pressure 
N.C.—Normally closed—Closed at no pressure 
P.0,—Pressure opens 
P.C.—Pressure closes 
Q.A.—Quick-acting 
G.A.—Gradual-acting 

T.—Thermostat 
R.T.—Reset thermostat (a thermostat which has its control temperature shifted 

automatically) 


result unless volume of conditioned-air supply is con- 
trolled, or individual heaters or coolers are provided to 
make up the difference. Similarly, if water-vapor gain 
or loss varies in the conditioned spaces, different rela- 
tive humidities will result unless independent humidifi- 
cation or dehumidification is provided. This is par- 
ticularly important to consider in industrial air condi- 
tioning because of the varying amounts of heat and 
moisture gain in various factory departments. 

The illustration® is a diagram of an actual pneumatic 
control system. During winter operation, the return- 
air thermostat controls, through the thermostat in the 
supply-fan discharge, the reheater and recirculation air 
damper. The dewpoint thermostat in the discharge 
from the air washer controls the return-air damper and 
inside row of preheaters. The quick-acting thermostat 
in the fresh-air intake controls the outside or first row 
of preheaters. 

In summer, when the refrigeration compressor is 
started, the electric-pneumatic switch operates to change 
over the two 3-way valves for summer operation of the 
controls. The gradual-acting thermostat in the fresh- 
air duct comes into operation when the outdoor tem- 
perature reaches 70 deg. to reset the return-air thermo- 
stat 1 deg. for each 23 deg. change in outdoor tem- 
perature. The return-air thermostat resets the fan- 
discharge thermostat in inverse ratio an amount deter- 
mined by design. This arrangement tends to stabilize 
the control and prevents. over-cooling. The fan-dis- 
charge thermostat controls the recirculated air (air- 


D.A.—Direct-acting 


Pressure opens 


R.A.—Reverse-acting (normally closed) 


3-W.V.—3-way valve 
Thus: D.A., G.A., R.T. means direct-acting, gradual-acting, reset thermostat. 





rangement permits evaporative cooling to take place 
whenever permitted by a low enough outdoor wet-bulb 
temperature, thus conserving refrigeration. 

Two vital matters in air-conditioning control are 
excessive hunting, which should be avoided, and ther- 
mal lag, for which compensation must be provided. 
Lag is due to the time element in the air cycle between 
the element controlled (such as spray water or re- 
heater) and the sensitive control element (such as a 
thermostat), and the heat absorption or yield to or 
from the materials of the air-conditioning system. 
Clever adjustment built into the instruments help to 
overcome these difficulties. 

When coils using direct expansion of a refrigerant 
are used in the air stream for cooling instead of an air 
washer, there are several alternate methods of control 
all of which are in use: 

1. Automatic control of air volume through and by- 
passing the coil. 





washer bypass) damper and return-air damper in 
opposite directions. The dewpoint thermostat con- 
trols the supply of chilled and recirculated water 
to the air-washer sprays through opposite-gradual- 
acting valves. The electric-pneumatic switch through 
the 3-way pilot valve permits the dew-point thermo- 
stat to control the spray-water valves only when 
refrigeration is on. It also causes the maximum fresh- 
air and exhaust dampers to be kept out of control, 
therefore closed, when refrigeration is used. This ar- 


1Furnished by A. W. Canney. 


2. Automatic cut-out of coil sections with coils either 


in parallel or in series. 


3. Subdivision of refrigeration capacity with two or 
more units under automatic control. 
4. On and off control of a single unit by dry-bulb 


room thermostat. 


It is usually the controls which are cut out when 
buyers trim first costs, whereas proper controls have so 
much more to give in satisfaction and lower operating 
costs in comparison with other possible savings in first 


cost. 
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SPEAKING 


OF 


POWER 


@ Things are popping fast these days in the field of 

boiler feedwater treatment. Professor Straub, for 
example, startled the recent annual meeting of the 
A.S.M.E. by reversing his previous conclusion that 
pure sodium-hydroxide solution will cause cracking of 
boiler metal under stress. Traces of impurities (notably 
sodium silicate) in his earlier test reagents apparently 
made it possible for the hydroxide to do its dirty work. 
Shades of old ‘‘caustic-embrittlement’”’ arguments will 
fidget in their graves while the chemical hounds trail 
the new scent. Meanwhile operators will remember 
that hydroxide is as dangerous as ever, because the 
vital impurity found in the test reagent is also generally 
present in the boiler water. 


Our old friend, Alfred Vaksdal, plant en- 
gineer of Corning Glass Works and welcome 
Power contributor, finds himself in the pub- 
lic eye again. Last time it was in connection 
with the floods that endangered power and 
control equipment serving the anneal of the 
200-in. telescope mirror casting. Now we gather from 
the newspapers that Al is busy with a new plant 
Corning is putting up to spin and weave glass wool 
into silky, fireproof fabrics. . . . His spare moments 
(if any) are still devoted to cutting power-service costs. 


Giving credit where credit is due, we must admit 
that America is trailing England in smoke elimination. 
. . . Don’t misunderstand me to imply that London 
and other British cities are spotless towns. Tens of 
thousands of soft-coal domestic grates 
make that impossible. What I do mean is 
that London is air-conditioning her big 
power stacks with a vengeance. . . . Bat- 
tersea, for example, runs every bit of flue 
gas through an enormous laundry that 
that uses 20 tons of water for every ton of coal burned. 
Eliminations claimed are: sulphur compounds, 97 to 
99%; dust, 97 to 98%; nitrogen oxide, 60 to 70%; 
hydrochloric acid, 90 to 93%. . . . While we argue 
here about what “‘smoke” is, our Transatlantic brethren 
settle the matter by deciding that it is everything you 
shouldn’t breathe or look at. Eventually America must 
arrive at the same conclusion, but it will take time, 
courage and more money than we like to think about. 





Another feather in England’s cap is the recent start- 
ing up of the world’s first commercial plant for turn- 
ing bituminous coal into gasoline by “hydrogenation.” 
Treated with hydrogen at high pressure and tempera- 
ture, coal yields 50 to 70¢@ its own weight in gasoline. 
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National use of electricity moves up and up. During 
the first three weeks of December, utility output aver- 
aged 1,985,000,000 kw.-hr. weekly, 8 to 9% higher 
than the figures for the same period of 1929.... In 
my opinion the reasons are obvious: steadily lowering 
rates in many parts of the country, growing public 
and industrial interest in juice-consuming machines 
and gadgets, constant improvement in general business 
conditions. . . . Nearly a year ago Power stated that 
the further expansion of utility generating capacity 
could not be far away. This prediction was questioned 
by some, partly on the ground that the utilities were 
in no mood to invest money because of government 

interference in power matters. We could 
not see then, and cannot now, how this 

undeniable situation can appreciably re- 
tard the factors that build load... . And 
who can believe that the consumer will 
some day bring up the bucket and find 

the kilowatt well run dry? 


? 





Here’s an interesting slant on power costs from 
David Moffat Myers’ new book, ‘Reducing Industrial 
Power Costs.” . . . In the boom year of 1929 the 
manufacturing industries paid $3,567,000,000 cash and 
stock dividends and spent (U. S. Census) $1,973,000,- 
000 for fuel and purchased electricity. This was 55% 
of the dividends. Adding no fixed charges and too 
little for labor, supplies, maintenance and repairs, we 
find that 60% of dividends is a conservative estimate 
of industrial power and heat operating cost in a boom 
year. In lean years this percentage easily rises to 100, 
and when this occurs a 20% cut in this cost makes 
possible a 20% increase in dividends. . . . Even in 
1929 a 20% saving could have increased dividends 
12%. Certainly this is something for power engineers 
and management to think over and talk over. 


Pressure of year-end publications and 
meetings has tied me too much to the New 
York atmosphere in recent weeks; the be- 
nign influence of a lot of traveling in 1935 
is wearing thin. So I hope soon to pack 
the bag and hit out for distant parts to 
talk with power engineers on their jobs and see first- 
hand what is going on... . A little later I hope to 
have something interesting to report along this line. 


“The bright ideas of today are the specifications of 
tomorrow.” . . . I forgot where I saw this, but it’s 
sound, as long as we remember that not every bright 
idea by a long shot becomes a specification, although 
every specification is the outgrowth of bright ideas... . 
Let me list a few “‘hait-brained” schemes that became 
standard: steam-operated pin wheel (turbine), ignit- 
ing power fuel by compression heat (diesel), binary 
cycle (mercury-steam plant), bleeder heating of feed- 
water, electrostatic precipitation of flue dust, pulverized 
coal, hydraulic ash removal, welding boiler drums, 
using X-rays and gamma rays to reveal defects in metal. 


PHIL SWAIN 
Editor 




















For industrial use, this 150,- 
000-amp., 74-volt machine is 
driven by a 514-r.p.m. syn- 
chronous motor. Specially 
humidified air is furnished 
the 1,400 brushes which col- 
lect current from two 
spirally grooved collectors, 

shown above 
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Celebrating its 50th anni- 
versary this year, Westing- 
house has built a homopolar, 
or commutatorless, generator 
which generates the largest 
flood of direct current yet 


produced 
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(Left) Individual No. 

200 traps draining 

linder sizing ma- 

chine in textile indus- 

try. This is the small- 

est Armstrong _. 

Where right angle 

pipe connections are 

_ desired, ask for No. 
201. 





(Right) No. 213 
trap used to drain 
steam coils of a 
reboiler on a sta- 
bilizer in a prom- 
inent gasoline 
refinery. 


(Left) This No. 21 
Air Trap vents air 
from a closed hot 
water heating sys- 
tem. In inverted 
position the same 
trap can be used to 
remove condensate 


(Left) Hereisa No. 214 
trap installed on a =z 
heavy duty unit heater : a... 
i} in a prominent food ' 
products plant. 
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No. 21 Air Trap 
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ARMSTRONG 


812 MAPLE STREET 









































This No. 223 Special 
Trap, draining the 
separator overalarge 
engine, has an accu- 
mulating chamber 
that protects the valve 
mechanism against 
pressure pulsations 
caused by the engine. 











(Left) These eigh- 
teen plastic prod- 
ucts molding 
presses are all 
equipped with in- 
dividual No. 212 
ArmstrongTraps, 






(Right) Where 
super-capacity is 
desired, Armstrong 
offers Compound 
Traps with 1,2 or 3 
inch pipe connec- 
tions and for any 
pressures. These are 
No. 235’s in a paper 
No. 233 mill. 




















(Right) An Armstrong 
Forged Steel Trap is 
used to drain the line 
supplying this high 
pressure turbine. 









No. 315 





(Available 
for pressures 
up to 1500 : 

Ibs.) os 
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Capacity of Conical Piles For Coal Storage 





























1,000 y | 
900 | 
; 
800 - | 
700 4 
Example — How many tons of coal are stored in | 
eee ] a conical pile 17 ft. high and 38ft.in diameter? 
500 4 Density of the coal used is 50 lb. per cu.ft, 
Join 17 on height scale with 38 on diameter 
400 scale and read 6,500 cu.ft. at intersection with 45 | 
j volume scale. Join the volume with 50 on the I | 
3004 coal density scale and read 163 tons at 4 
1 intersection with coal in storage scale. ens : | 
4 1d 5 — 
2004 ] 3 
: $4 
A j | 
Foe : 
7200 > 6 3 
1 i J 
7 ae J 4 
100 . 4 - : 8 | 
90 7 9 4 J 
4 - 200 oe 3007 
v7 e : ; 
704 } at 3 : 
4 - ar 4004 10 4 
60 ~ =150 a: 4 
o4. L ~ a 500 > 
5 | “1 “i a 4 
r 3-3 600-4 
4046 1 ead . 
3 ‘= 7 
306 - 100 y “go 00-4 : 
7° | 99 ar 50 800 
30 J ° Pe 4B ca 9007 » iS 44 
j! oS 2" 10004 § 4 
4 ew ' - A a t- 
= ek 70 «68 ; _42 
cy ae 4 _ = 
207 c aad | ei or he 
qa 4 —_ 
4 a t- 60 ae 7 jI* 
77 7 aE ale 4° O 
40 en ‘ 5 re ere 1 0 20°44 + 
4 £ “ oF 50 yn ai a ‘ih 
4 2 fr +F —_ar 2000-4 ie 
410 wo” UE = ay ’ 0 £ 41 9 
J> 4 EF seer = = 
10 4 a Sf — 3 4 
4 , —_ L 
9 +4 ogee Q a = 7 
1 - noel 3,000 4 1 
8 a fr sa — r 4 J 
|, ee - 30 E 30 4 
 « 4000 4 ; 
6 5 ; 
5-4 5,000-4 q | 
| 
® 7 | 
= ~ 20 6,000 4 ae | 
3 7,000-44 7 
J 8,000 5 4 
37 9,000 - ; 
; 10,0007 50 4 
oy. Anthracite 55 to 65 /b.per cu. ft. : 
>? Bituminous 50 to 55 ° — 
1 Coke 30 to 35» 5,000 7 a 
20,0004 70 ~ 
a 25,000 
POWER—Janvary, 1936—Page 34 


© POWER 











iiiil 











~ 
— 
— 
—_ 
- 








ai 














HIGH-PRESSURE PIPING 
at U.S. Industrial Alcohol 


By ]. A. Freiday* 
Mechanical Engineer, 
Thos. J]. Murray, Inc. 


Aout a year ago, U. S. Industrial Alco- 
hol Co. decided to recondition its Baltimore 
plants. This involved reconstruction of many 
old buildings, new construction and a com- 
plete new steam-generating system to supply 
steam for power, process and heating. The 
layout of the Baltimore Plants is unusual 
in that they are about half a mile apart ‘‘as 
the crow flies.” U. S. Industrial Alcohol Co. 
is in Curtis Bay, while U. S. Industrial Chem- 
ical Co. (a subsidiary) is in Fairfield, a half 
mile across Curtis Bay; the distance by land 
is over a mile and a half. Each unit had its 
own steam-generating plant, operating at 150 
lb. per sq.in. and sorely in need of repair. 
It was imperative that a new steam-generating 
system be provided. 

It was decided to build a high-pressure, 
high-temperature system at the Alcohol Plant 
in Curtis Bay.- Steam is first run through 
back-pressure turbines, thereby generating 
electric power for plant use, then taken from 
the turbine exhausts for process and other 
uses in both plants. The final design compre- 
hends generation of steam at 625 Ib. per 
sq.in. and 750 deg. F. total temperature. This 
steam is fed to two G.E. back-pressure tur- 
bines driving G.E. 2,000-kw., 2,300-volt A.C. 
generators. Provision has been made for an 
additional turbine and additional high-pres- 
sure boilers. These turbines exhaust steam at 
a pressure of 150 Ib. per sq.in. and 100 deg. 
superheat which is used for process. Further, 
an excess of the 625-lb. per sq.in., 750-deg. 
steam is provided and reduced by a pressure- 





*An abstract of a paper before the Inter- 
national Acetylene Assn. in Cleveland Nov. 
12-15, supplemented with photographs, dia- 
grams and data from A. N. Kugler, Air Re- 
duction Sales Co. 


High-pressure turbine; inlet at right 





reducing station to plant medium pressure, 
150 lb. per sq.in., 100 deg. superheat. This 
steam is used for process and heating at both 
plants. These pressures and temperatures are 
not high in modern central-station practice, 
but they are relatively new in industrial 
plants. All piping, from 2-in. standard 
weight to 14-in. O.D., {4-in. wall Grade A 
seamless, has been oxy-acetylene welded. 
Work was started early in the Fall of 
1934, just at the beginning of peak produc- 
tion on anti-freeze alcohol. It was neces- 
sary therefore that this work be carried for- 
ward with minimum interference to plant 
operations. It was decided to recondition the 
old boilers at the Chemical Plant and use 
them during construction of the new high- 
pressure plant and later as standbys. In mak- 
ing room for the new boilers at the Alcohol 
Plant, it was necessary to dismantle six 
boilers, half of the capacity. To supply the 
steam required at the Chemical Plant, a 12-in. 
steam line was run between the two plants. 
This steam line, while nothing extraordi- 
nary in diameter or length for a welded pipe- 
line, is something of record in many other 
respects. It consists of 8,400 ft. of 123-in. 
O.D., 3-in. wall lap-welded steel pipe. More 
than 2,000 ft. of this pipe were erected and 
welded in steel structures 30 to 60 ft. in the 
air (see Power, March, 1935, pages 132-133, 
for story and photographs). The line tra- 
verses filled marshes, crosses state highways, 
city streets and a large railroad freight yard. 
Work started on this line around the first 
of Octoher, and steam was in the line about 
the middle of November—about six weeks. 
Welding was accomplished by the Aircoweld- 
ing process employing backhand technique. 
Four operators were tested and qualified for 
this work. Two operators worked for but a 
few weeks in the early stages; most of the 
welding was accomplished with two opera- 
tors. Daily weld production averaged 10 to 
12 per 8-hr. day where the line runs near 
the ground. A few “high days” showed 15 





The rebuilt power house 


and 16 welds. In the elevated structure, pro 


duction fell to 


to 10 welds per day due 
principally to extreme cold weather and high 
winds. The difficulty of working in the steel- 
work probably contributed to lowered pri 
duction. These figures included so-called 
rolling and position welds; further, each op 
erator lined up and tacked his own joints. 

Before “‘tying-in,” the line was blown down 
several times with live steam to remove scale, 
dirt and foreign substances. In performing 
this operation on one section, the steam was 
fed too fast, with the result that the water 
pocketed momentarily subjecting the line to 
severe shocks. The action was very close to 
that of a “water hammer,” but fortunately 
did not reach that magnitude. The line could 
be distinctly seen to whip and sway. At one 
of the vertical expansion loops, the pipe was 
lifted off the roller supports and crashed 
down again with sufficient force to shear off 
a 2-in. shaft on the cast-steel roller and crack 
the base. Through all this, no failures de 
veloped in the pipe or welds. When the line 
was completed it was subjected to a test at 
full steam pressure. The idea of hydro- 
statically testing the line was abandoned due 
to the cost of filling a pipe of this size and 
length with water and also because of the 
extremely cold weather. The finished line 


’ 


Front piping medium-pressure from, rear piping high-pressure to, turbine 











Top—Looking up under turbines. 

At center of structure is exhaust 

piping, at top front is intake piping 

and drip. Below—14-in. high-pres- 

sure drop from boiler headers. Up- 

per outlet goes to pressure-re- 
ducing station 


containing 496 12-in. line welds, 16 6-in. 
tee or nozzle welds, besides numerous smaller 
welds, did not develop any leaks or failures 
under full steam-pressure test. After a yerr 
in service, this line is giving thoroughly 
satisfactory service. Much credit for this suc- 
cess is due to National Valve & Mfg. Co., 
which erected and welded the line. 

The line is covered with 3 in. of 85% 
magnesia Keasbey & Mattison insulation and 
joints cemented with asbestos cement. Out- 
side weather protection consists of heavy 
tarred building paper with 4-in. lapped joints 
carefully cemented in place and in addition 
held with copper-wire banding every 4 in. 
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To replace six of the old boilers at the 
Alcohol Plant, two Combustion Engineering 
Co., 10,070-sq.ft., 125,000-lb. per hr., pin- 
tube water-wall, bent-tube boilers were in- 
stalled for either powdered-coal or oil firing. 

Power and other piping for the power 
plant was designed in accordance with the 
ASA Code for Pressure Piping. Since this 
code was not generally available, our specif- 
cations were necessarily very detailed. One 
deviation from Code merits mention here and 
involved the substitution of one test weld for 
the two required in the Code. Since 14-in. 
O.D. Grade A seamless tubing, 4%-in. wall 
thickness, was the largest size to be used, 
and further, since much of this pipe would 
be position welded, it was decided to make 
the qualification test weld a horizontal-posi- 
tion pipe weld on this large size. Five weld- 
ing operators were qualified. 

Multipass welding was employed on all 
the high-pressure piping, while single-pass 
welding was used on the medium-pressure 
piping. The use of multipass welding on 
heavy-wall pipe insures better-quality weld- 
ing. All welds in the high-pressure piping 
4 in. in diameter and larger were stress- 
relieved by heating to 1,450 deg. F. and hold- 
ing there 1 hr. per in. of thickness. 

Much of this piping was fabricated into 
convenient shipping lengths at the plant of 
Pittsburgh Piping & Equipment Co. All 
welds in such prefabricated piping were 
stress-relieved at the shop. As a consequence, 
practically all field welds were position (both 
horizontal and vertical) welds and progress 
was slow. All field welds in high-pressure 
piping were stress-relieved with portable fur- 


naces using liquefied petroleum fuel gas and 
compressed air. This proved satisfactory. 
The entire power piping system was tested 
hydrostatically, specifications calling for 14 
times normal working pressure. The high- 
pressure piping was tested at about 1,075 Ib. 
per sq.in. which was about 100 Ib. per sq.in. 
above the required test pressure of 975 lb. 
(14 times 650 Ib. per sq.in.). Under this 
pressure, each weld was hammered hard with 
a 5-lb. hammer, and no leaks or failures were 
discovered. The medium-pressure piping was 
tested at 225 Ib. per sq.in. (14 times 150 Ib. 
per sq.in.) and no leaks or failures dis- 
covered. Under test and during 44 months of 
operation no leaks or failures have developed. 
Plant engineers are well pleased with pip- 
ing-system performance and operation. Ac- 
tual condensation losses of the outdoor steam 
line have been quite close to the theoretical 
losses which we calculated when the line was 
planned. Everyone concerned is thoroughly 
convinced that welding is by far the most 
desirable method of joining pipe for steam 
and other services. In fact, I would hardly 
care to think of this type of system installed 
with the old-type flanged and screw joint. 
Design, supervision and inspection of the 
project was carried on by our organization, 
Thos. E. Murray, Inc. The qualification of 
welding operators and the inspection of 
welds was done by the Applied Engineering 
Department, Air Reduction Sales Company. 


Above—Simplified diagram of pow- 

er equipment and piping. Below— 

14-mile 12-in. steam line connect- 
ing the two plants 
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PRACTICAL AIDS TO OPERATION 









-From boiler 






Slow 
|}OpeEING 


va/ve 





Quick opening | 
valve, 


By-pass on Quick-Opening 
Blow-Down Valve 


NorMaL procedure in operation of blow-down valves is to 
first open the quick-opening valve, A, in the figure, and then 
carefully open the slow-opening valve, B. In closing, valve 
B is closed first, stopping the flow, then valve A is closed. 
Following this sequence, the quick-opening disk valve usu- 
ally operates with some difficulty until it has opened enough 
to allow pressure to equalize on both sides of the disk. This 
is caused by friction of the disk on its seat, while pressure 
is acting against on one side of the disk only. The friction 
causes considerable wear on the valve and mechanical parts 
operating the valve. Installation of a 3-in. by-pass line and 
gate valve worked out satisfactorily in reducing this wear 
in one plant. By opening the by-pass valve, C, first, pressure 
on the disk is equalized, and the valve will operate easily. 
The by-pass valve is closed last. The by-pass valve and 
piping should be extra heavy and the line located so that 
it is not likely to be damaged. 


Cleveland, O. M. E. WAGNER 


Sprinkler-System Pipes 
Plugged With Mud 


SPRINKLER fire-protection systems are supposed to be avail- 
able for immediate automatic service in case a fire occurs 
near one of the heads. This may not always be true, as 
shown by the experience in our plant, where some of the 
pipes were found clogged with sediment. A section of this 
material, forced from a 1}-in. pipe, is shown in the photo- 
graph. Undetected, this mud gradually accumulated in the 
piping, to which the sprinkler heads are connected, until 


---Tank 
55,000ga/. 


Sprinkler heads 2 
mn a Overflow 


--Filling line 

-Check valve Fits 
Flow fo 
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4- Gate valye 


-- Check valve 


a-Hydrant flow from tank 


ff 


Check valde Check valve’ . 


flow to Fire pump 
750 9.p.m 
Genera/ service supply os, 
J Main supply 
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completely filled. When additional sprinkler heads were 
connected at X on the diagram, the supply pipe from A to B 
and from C to D were found to be entirely filled with mud. 
About 250 ft. of piping, on horizontal 
was clogged. No mud had accurnulated in the vertical pipes. 
The completely clogged pipes were found in but one of 
the older buildings, 
years ago. 


this runs only, 


and these were installed about twenty 

It was found that, contrary to underwriters’ requirements, 
the faulty piping had been installed without giving it the 
proper slope for draining toward the vertical riser. 
each year all sprinkler heads systems are drained for the 
purpose of removing silt. 


Once 
Obviously, silt could not drain 
from the level runs of piping. It is evident that the piping 
acted as a settling basin until it became 
completely filled with mud. 
piping was divided into short sections and the mud forced 
out with water at 100 Ib. per sq.in. 


While automatic sprinkler heads are supposed to 


after several years 


To remove the obstruction the 


attord 





excellent protection from fires, undoubtedly more than one 
system throughout the country is connected to sup ply piping 
clogged with mud, This experience empha- 
sizes the need of means for draining and flushing sprinkler 
system piping, particularly where the water carries a lot of 
sediment, as in our case. 


Oakland, Cal. 


as in this case. 


RALPH BARR GLENN 


Belt Transmits Shock 
to Electric Motor 


Ir 1s generally believed by mechanical-power-transmission 
engineers that flat belts cannot transmit shock and vibration 
from the driven machine to the driving unit. Under most 
conditions this is true, but there are exceptions. A case in 
mind is where a 50-hp. induction motor connected by a 
flat-belt to an air compressor caused current pulsations in 
the power line. 
the compressor crankshaft. 
was transmitted through the belt to the motor’s rotor, 


This trouble was traced to end play in 
Endwise movement of this shaft 
which 
was given an end thrust sufficient to push it out of the 
stator bore until the shaft hit the bearing. 
ment of the compressor shaft through the motor’s rotor 


Opposite move- 


ae 








toward the other bearing. As a result of this action the 
stator-circuit reactance was continually changing. An action 
that causes surging of the input current to the motor. 

A pounding of the motor bearings by the shaft shoulders 
also occurred. If the motor had been equipped with anti- 
friction bearings the shaft could not have moved endwise. 
These bearings, however, would have been subjected to an 
end thrust that might have caused trouble. 

Oscillation of the rotor and the current surges were 
eliminated by conditioning the compressor crank-shaft bear- 
ings so as to hold the shaft in one position. 

Philadel phia, Pa. R. O. FRANCIS 


Causes of Flat Spots 
on Slip Rings 


FLAT spots and burns on alternating-current motor slip-rings 
may be due to heavy starting current, poor brush bedding, 
or soft ring material, etc. Corrosion due to chemical fumes 
is also a fruitful cause of flats. Sparking and wear from this 
cause may often be corrected by using somewhat more abra- 
sive brushes, since it is the heavy coating of oxide on the 
rings that starts the trouble. Another form or deterioration, 
however, is known as copper-picking and is met with as a 
rule on_revolving-field alternators. In these the rings are 
on direct current. If sparking occurs, there is a tendency 
for metal to be taken from the negative ring and imbedded 
firmly into the surface of its brushes. Thus the negative 
ring appears pitted and burned, while the positive ring as- 
sumes a dark copper-color and is comparatively uninjured 
on the running surface. Fortunately the cure is easy. After 
smoothing the negative ring, merely reverse the positive and 

negative connections to the brush studs every few weeks. 

Cleveland, O. L. L. STOFFEL 
Chief Engineer 
Ohio Carbon Co. 


Undercut Valve Seats 

Increases Valve Life 

THE photograph shows a valve from a boiler-feed pump that 
handles 210 deg. water at 150 lb. This valve is made of a 
laminated textile and resinous compound composition and 
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Under cut 
A ribs to this 
leleaba 





has been in service for 12 mo. It will be seen that the 
valve is worn only slightly around the stem and its outer 
periphery. This valve and the seven others in the pump 
are good for much longer service. 

To get this service from the valve the valve-seats radial 
arms were undercut as in the drawing. Before this was 
done valves of the type shown in the photo leaked badly 
after 3 mo. service. The surface layer of material between 
the radial arms buckled and formed bumps that prevented 
proper seating of the valves. 

I have undercut the radial arms of all valve seats in our 
pumps, including vacuum pumps, and have obtained highly 
satisfactory results in all cases. This includes the use of 
rubber composition valves as well as the type shown in 
the photo. Where it is difficult to remove the valve seats, 
the valve may be undercut over that area that would strike 
the radial arms of the seat. 


Englewood, N. J. RUDOLPH BOETTINGER 


Practice of Welding 
Boiler-Tube Beading 


ENps of tubes in fire-tube boilers are usually headed over 
against the tube sheet with a heading tool, an operation per- 
formed after the tube has been expanded and rolled into 
the tube-sheet hole. While undoubtedly the bead has some 
holding strength, this is disregarded as it is always less than 
the holding power of a properly expanded joint. The bead- 
ing is done to prevent the exposed ends of the tube from 
burning off flush with the tube sheet. While the metal 
bead provides a direct heat conducting path between the 
radiant heat of the fire and the boiler water, its external 
surface often reaches an excessive temperature. This con- 
dition is aggravated by internal scale formation on the 
boiler heads, and also by increased depth and size of the 
bead. 

Stresses put in the outer surface of the bead when headed 
over, make the metal more susceptible to the deteriorating 
action of abnormal temperatures. This results in the bead 
cracking, splitting, and pieces of it coming loose or burning 
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off. 


The tube ends are then flush with the tube sheet and 
the expanded end strength in reduced to friction in the tube 
hole. If a large number of tubes are so affected in a local- 
ized area, the head-bracing strength in this area is greatly 
reduced. In these cases the tubes with defective beading 
should be renewed. 

Building up the beading of tube ends by electtic-atc weld- 
ing is practiced widely in stationary, locomotive, and marine 
boilers. While this practice makes tube renewals more diffi- 
cult, it adds greatly to the tube beading life, and aids in 
preventing leakage which may develop through expansion 
of the tube ends. 

The weld is built up around the outer circumference of 
the bead about 4-in. deep by ;-in. wide. This practice 
may be followed where the beading is likely to give trouble, 
as in boilers which are forced at higher than normal ratings. 
It should also be done where indications of cracking or 
burning of the beading are visible. Welding of the tube 
beading should not be done in such cases as in a boiler hav- 
ing badly pitted tubes, and tube renewal is necessary in the 
near future. 


Philadel phia, Pa. B. A. Briccs 


Increases Water Circulation in 
Scotch-Marine Type Boilers 


Poor circulation of water under the corrugated flue at the 
lower sections of the shell is a characteristic of Scotch-marine 
boilers. I had charge of two large boilers of this type that 
supplied steam to a heating, ventilating, and air-conditioning 
system in a large building. Periodic operation at short inter- 
vals throughout the heating season was required. Also 
climatic changes at the beginning and ending of the heating 
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seasons made necessary daily starting and shutting down of 
the units. : 

Having down-draft furnaces with water grates and piped 
as in the figure, I decided to use the blow-off piping system 
to provide circulation of the water in the interior of the 
shell and water grates. This was done by closing main blow- 
off valves 2 and 4. The blowoff cocks 1 at the boiler and 3 
at the water-grate connections were opened during the initial 
and operating periods of the boilers. This procedure ex- 
ceeded the operator's prediction as to rapidity of water circu- 
lation and steam generation. The comparatively cool water 
from the lower sections of the shell under the large flues flow- 
ing through the rear blowoff connections to the blowoff con- 
nections at the lower section of the water grates was heated 
quickly due to rapid heat exchange of the water grates. This 
thermal action resulted in rapid circulation, elimination of 
stagnant water spaces and unequal expansion and contraction 
strains on the boiler material. Time for initial steam gene- 
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ration of this type of boiler with the large volume of water 
required about 1} to 14 hr. under the original conditions. 
When the blowoff system was put into service to increase 
circulation, this time was reduced to 35 min. 

Chicago, Ill. THomas J. BRITT 


Steel Walls for Cell-Mounted 
Circuit Breakers 


AN EXTENSION was to be made to an existing concrete struc- 
ture to include two additional circuit breakers. It was de- 
sitable to keep the cost down to a minimum and to eliminate 
if possible, the dirt incident to adding the new barrier walls 
to the concrete structure. Inasmuch as adjacent circuits were 
to be alive, it was also desirable to keep the amount of work 
in the structure down to a minimum. Steel barriers, me- 
chanically duplicates of the existing concrete walls were built 
adaptable for mounting to the floor and to the back wall. 
The work of preparing for these walls consists only in set- 
ting anchors for the bolts, in the floor and the back wall. 
The four walls were quickly put in place and the circuit 
breakers mounted on them with a minimum of work. The 
figure shows one circuit breaker assembled in the frames and 
adjusted ready to have the tanks put on, thus completing 
the preparation for service. Work of building forms and 
pouring concrete was completely eliminated and the entire 
breaker ready for service in considerably less time than re- 
quired to build a concrete structure. 
East Pittsburgh, Pa. E. K. READ, 
Circuit-Breaker Engineer 
Westinghouse Elec. & Mfg. Ca: 
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Desliming Condensers 
with Chloramine 


ON PAGES 611 and 612, November Power, 
were published several answers to the ques- 
tion of A.H.W. relative to chemical deslim- 
ing of condenser tubes. As might be ex- 
pected, since the writers were primarily engi- 
neers, these letters revealed some confusion 
in matters of bacteriological chemistry. Op- 
erators of condensers may therefore be in- 
terested in the “slant” of a chemist on this 
practical problem. 

Condenser slime is generally caused by 
algae and encapsulated bacilli. The most fre- 
quent form of algae found in condensers is a 
form of iron bacteria easily recognized under 
the microscope by its long filaments inclosed 
in a gelatine-like substance. These bacilli 
have the ability to grow a gelatine envelope 
which may increase their size several times. 
In most slime one finds many diatoms, pro- 
tozoa, particles of sand, etc., held in the gela- 
tine formation of algae and bacteria. With- 
out these growths the sand and diatoms 
would be washed through the condenser and 
cause no trouble. 

None of the bacteria mentioned, or for that 
matter any other bacteria, are “immune’’ to 
chlorine provided the dose is large enough 
and the contact time long enough. This idea 
of immunity has probably developed from a 
confused conception of the tolerance which 
bacteria can develop for a disinfectant. Bac- 
teria, like people, can get used to increasing 
doses of poisons. 

If the applied dose is not of sufficient 
concentration and duration the bacteria may 
be revived when the raw water is circulated 
again. Each time this is done the bacteria 
develop a greater tolerance, until such a high 
dose is required to kill them that they seem 
to be immune. Therefore, longer and less 
frequent treatment would be more effective. 
Proper length of treatment depends on the 
resistance of the bacteria and the extent of 
slime 


formation. Even in extreme cases, 
treatment need not exceed 30 min. Frequency 
depends primarily on temperature, being 


greater in the summer when the temperature 
is best for the growth of slime-forming or- 
ganisms. Source of contamination also has 
some effect on this, but it should never be 
necessary to treat more than once a day. Ex- 
perience is a safe guide in this matter. In 
the case of A.H.W., it would seem likely 
that the increasing chlorine demand of the 
water had left no residual chlorine for steri- 
lization. An increased amount of organic 
matter (from industrial waste or sewage) 
could cause this. Since the demand is ap- 
parently high and uses up chlorine rapidly, it 
would be much better if A-H.W. could ap- 
ply the chlorine nearer the condenser. Alter- 
nating the use of chlorine and ammonia 
would not break down the resistance of the 
bacteria. In fact, it would do nothing but 
waste ammonia, which has practically no 
sterilizing value at that concentration. 

Such impressions as this are reasons for 
the fundamental objection to calling the 
Chloramine process the Ammonia-Chlorine 


The chloramines, namely 


process, mono- 
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chloramine (NH:Cl) and_ dichloramine 
(NHCI,), are distinct chemical compounds 
and are formed only when a _ hypochlorite 
and an ammonium compound are applied at 
the same time and in the proper ratio. Prob- 
ably the simplest and most economical 
method is to use calcium hypochlorite and 
ammonium sulphate. These should be dis- 
solved separately and introduced — simul- 
taneously, the hypochlorite being introduced 
downstream from the ammonium sulphate. 
The correct ratio is approximately 5 to 1. 
Best point of application is at the circulating- 
pump inlet. It has been suggested that am- 
monium chloride be used in place of am- 
monium sulphate because “more chlorine 
would be available.” Chloramines would be 
formed as easily with ammonium chloride as 
with ammonium sulphate, as only the am- 
monium radical is involved, but the chloride 
is more expensive. The chlorine in am- 
monium chloride, being in the form of 
chloride, is not to be confused with chlorine 
in the form of hypochlorite, which is what 
is necessary. 

Chlorine as such, or more properly hypo- 
chlorites, are never found in untreated 
natural water. However, it is usually found 
in the city water supply, for the waterworks 
tries to carry a residual through the pipes 
to the consumer to prevent subsequent con- 
tamination or regrowth after the water has 
been sterilized at the filtration plant. That is 
why most cities use chloramines, for they are 
more stable and will maintain a protective 
residual longer. 

Chlorine is not one of the decomposition 
products of decaying animal and vegetable 
matter. If it were I could mention several 
stations, notably those on the East River, 
New York, whose water would be so satu- 
rated with chlorine they could probably ex- 
tract it for commercial use and keep their 
condensers clean too. As a matter of fact the 
reverse is true; water containing decaying 
animal and vegetable matter is an_ ideal 
medium for the growth of slime-forming or- 
ganisms, and the decomposition products 
take up added chlorine to form compounds 
that have no readily applicable value as 
sterilizing agents. 


New York, N. Y. I. B. ROMANS 


Cutting in a Boiler 


Mr. HaAFForD’s quite natural disagreement, 
in December Power (Current Comment), over 
our cutting a boiler into service when slightly 
below line pressure is only remarkable be- 
cause it is the first adverse comment about 
“Steam Plant Errors” from any source as the 
booklet has steadily spread around this and 
some foreign countries. The single chapter 
in October Power could not cover the entire 
groundwork on which the decision of the 
problem is based, so I immediately sent him 
a copy asking that he let us hear whether 
he still believes it is misleading for the young 
firemen. 

The explanation of the effects of common 
steam facts and natural laws, in boiler opera- 
tion, clashes with many inherited opinions 


and steps pretty hard on many toes. But 
operating engineers should understand that 
no blame rests on them for the false, often 
conflicting, instructions in old texts, ‘‘stand- 
ard rules’ and theories. 

I believe this application of well-known 
facts and laws serves as a sort of snubbing 
post by which anyone can subdue the most 
spirited creature that struggles against it. 
The more powerful or stubborn the adver- 
sary, the more injury he does himself by re- 
fusing to grasp the full significance of these 
familiar things—in actual operation. 

However, I will be the first to welcome 
any definite showing of material mistakes in 
the explanations, for the sole objective is to 
improve the standards of the trade through 
study and discussion. 

Seattle, Wash. FRANK H. BROWNING 


Only 99% Perfect 


I HAVE read your splendid article, ‘Spotless 
Dixie Plant,” in the November number of 
Power. Your pictures of the installation are 
most attractive, and your description is set 
in a style which brings out the romance of 
power. 

In spite of all this, however, I can rate the 
article as being only “99% perfect, because 
of your statement, “In typical operation CO, 
is maintained at about 14%.” As you are no 
doubt aware, typical operation of this plant 
is controlled by the steam flow-air flow rela- 
tion of the Bailey boiler meter, without any 
reference to a CO: recorder. Therefore, would 
it not be more nearly correct to refer to 
typical operation in terms of “‘per cent total 
air’? 

Cleveland, Ohio E. B. BossART 
Bailey Meter Co. 
[While the point noted is not literally an 
error, it does, as Mr. Bossart points out, 
tend to mislead. We stand corrected—Editor. } 


Rising Diesel Exhaust Temperature 


IN ANSWER to your September question on 
rising diesel exhaust temperature during an 
operating day, I would like to suggest that 
this might be caused by: 

1. A sharp rise in back pressure on the 
compressor usual in winter operation may be 
causing too much overload on the engine, 
while the seasonal drop in head pressure on 
the compressor does not compensate for the 
rise in back pressure. 

2. If the load is actually less than in sum- 
mer, the drop might be such as to make 
valve timing improper for this load, result- 
ing in a hard-running engine and detonation. 
This trouble is sometimes evidenced by a 
smoky exhaust if not to the ear of the opera- 
tor. Sticking, leaking or warped valves can 
similarly cause this indication of trouble. 

3. Fuel injection may not be timed cor- 
rectly for the new winter load or nozzle 
capacity and pressure at fault, bringing about 
incomplete combustion or lagging combus- 
tion. Often, “after burning’? (near the end 
of the expansion stroke) occurs, which heat 
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evidences itself in a high exhaust tempera- 
ture and some times a smoky exhaust. 

4. The water jackets may have become 
scaled or full of sediment aggravated by fre- 
quent shutdowns. Keeping jacket water cir- 
culating for a time after the engine shuts 
down will help prevent scaling, since no 
water is thus allowed to be kept in contact 
with a hot cylinder, and thus rise in tem- 
perature above the point where scaling oc- 


curs and accumulates in the engine jackets. 

In the order of probability as to the cause 
of the trouble, No. 4 ranks first and in order 
after, Nos. 2, 3 and 1. A pressure card taken 
on the engine or an 180 deg. crank indicator 
card on the engine will reveal troubles of 
the nature of items 2 and 3. First, however, 
clean out the jackets and look for sticking or 
leaking valves. 


New York, N. Y. R.T.B. 


FEDERAL LICENSING—YES OR NO? 


Editor's Note—In September (1934) Power, page 496, appeared 
Chester G. Robinson’s proposal that the Federal government li- 
cense power-operating engineers. A number of comments have been 


received. 
609. 


Labels Don’t Make Men 


IN ANY profession, a man’s reputation de- 
pends upon himself regardless of diplomas, 
licenses, etc. However, certification of engi- 
neers is necessary in order to control the 
practice of engineering. Such practice in- 
volves the safety of life, health and property, 
as well as the spending of public money, and 
should be done by qualified men only. Other- 
wise there is no insurance against improper 
planning, inefficient design, wasteful execu- 
tion, excessive cost, misinformation and dis- 
honorable dealings. Structural adequacy 
alone is not sufficient. 

Certification is also of great value to engi- 
neers for their own protection and con- 
venience in cases such as change of location, 
change of employment, membership in asso- 
ciations, etc. Indorsement by a recognized 
agency such as a State Board of Engineering 
Examiners can be accepted without question 
as to a man’s character or his qualifications 
as a professional man. 

A diploma from a first-grade engineering 
school certifies the passing of examinations 
in basic engineering, but a holder of an 
engineering diploma may or may not have 
adequate practical experience. Membership 
in engineering societies does not necessarily 
indicate a common background of basic en- 
gineering education; it may or may not indi- 
cate engineering experience. 

The medical profession has found it profit- 
able to require its practitioners to meet by 
law certain minimum requirements of educa- 
tion and experience. Members of the medical 
profession are licensed for medical practice, 
not for some branch of medical practice. Ad- 
mission to the bar in the legal profession has 
the same basic effect as licensing in medicine. 

In contrast with these professions, the en- 
gineering profession appears to be at swords’ 
points with itself in regard to qualification. 
Instead of realizing the importance of quali- 
fying as “engineers,” many of the men who 
claim to be members of the profession ap- 
parently wish to place all sorts of restric- 
tions on themselves. They go out of their 
way to specify what “kind” of engineer they 
are, instead of being engineers specializing in 
the branch that they choose. 

Mr. Swain, in his editorial on page 660 
(December), says . the operating man 
can rarely get by as a diesel specialist alone. In 
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Excerpts from four appeared in November, 1934, page 
Here are five more. 


industry, at least, the diesel is always hooked 
to other machinery and associated with all 
kinds of power equipment. More often than 
not, the man looking for a diesel job will 
find that he is expected to know a lot about 
electricity, pumping, refrigeration, heating 
and ventilating, air compressing—probably 
boilers also.” 

Circumstance may force a “diesel engineet”’ 
to be one of the many other kinds of engi- 
neer, which, when classified legally or other- 
wise, cause great personal inconvenience, as 
well as the setting up of barriers to the ad- 
vancement of the engineering profession to a 
higher, all-inclusive plane. 

The present system of municipal licensing 
of power-plant operators as first- or second- 
class engineers, etc., should be discontinued. 
Operators of boilers, steam engines, diesel 
engines, locomotives, etc., should be licensed 
by the state as ‘operators’ just as the driver 
of an automobile is licensed by the state as an 
operator—not as an engineer. 

Power-plant operators who qualify as 
licensed professional engineers should need 
no further license for such work. This view- 
point aims high and should eliminate Mr. 
Robinson's objection that power-plant men 
have been “‘lost in the shuffle.” 

This plan gives an equal chance to all 
men whether they be graduates of the school 
of hard knocks or graduates of engineering 
colleges. Anyone desiring to call himself an 
engineer should be required by the engineer- 
ing profession to qualify for basic engineer- 
ing education and minimum active practice 
satisfactory to the examining board. 

In an article entitled, “Shall Registration 
Classify Engineers?” Dr. D. B. Steinman, 
president of the National Society of Profes- 
sional Engineers and former chairman of 
both the National Council of State Boards of 
Engineering Examiners and New York State 
Board of Examiners for Professional Engi- 
neers, as well as a member of the Engineers’ 
Council for Professional Development, states: 

“Any classification or differentiation in the 
certification of registered engineers is to be 
deplored as a step in the wrong direction, 
laying the foundation for future jurisdictional 
disputes and for disintegration of the profes- 
sion. Registration should be on the basis of 
a single profession of engineering. Just as 
every lawyer or physician is trusted by statute 
to practice in the broad field of his profession 


without restriction to a branch or specialty, 
so every Registered Professional Engineer 
should be trusted to practice in the broad 
field of engineering without statutory de- 
limitation. The individual engineer, know- 
ing his own limitations and second to none 
in professional honor and integrity, can be 
trusted not to overstep the bounds. 

“The examinations for registration, as well 
as the accompanying investigation of profes- 
sional record and character, should be de- 
signed to satisfy the board that the candidate 
can safely be entrusted to practice as a pro- 
fessional engineer without other limitation 
than his own conscience and the opinion of 
his fellow-engineers may prescribe. 

“The desired picture of a Professional En- 
gineer, to be brought out by this plan of 
examination, is a man of high intellectual 
honesty; thoroughly trained in the common 
basic fundamentals underlying all engineer- 
ing work, with some essential knowledge of 
the elements of all branches of engineering, 
and with additional specialized knowledge 
and training in one major branch of engi- 
neering. The better engineering schools have 
curricula designed to meet this specification. 
The State Boards should design their ex- 
aminations to test the fulfillment of this 
specification. If this were universally done, 
every registered Professional Engineer could 
be certified as fully worthy of the complete 
trust implied, and the pressure to segregate 
and delimit engineering practice would be 
nullified.” 

Rockville Centre. N. Y. 

Haroip R. Towser 


Earn the Respect You Want 


Mr. RoBINSON’s proposal in the September 
number of Power for federa! licensing of op- 
erating engineers has attracted very interest- 
ing comments in recent issues. They reflect 
the general feeling that something is de- 
cidedly wrong. They even recognize the fact 
that this trade has not enjoyed public esteem. 

Before considering the merits of federal 
versus state or municipal licensing, it would 
be well to locate the basic trouble with the 
trade, make some effort to deserve respect as 
a genuinely skilled trade, and also determine 
the true purpose and authority for licensing. 
If the examiners were to be held responsible 
for the entire scope suggested by Mr. Robin- 
son, it is clear to me that each licensed man 
must operate about a hundred plants, for 
there are not enough such qualified men to 
keep up steam in many. Proper training is 
very scarce. 

Present chaos in the trade evidently comes 
from old rule-of-thumb methods and peculiar 
superstitions engendered in early industries 
before our modern scientific basis came into 
prominence. Everyone feels pious with some 
“standard rules” posted in the boiler room. 
No one could really understand them. They 
have been passed along as edict and dogma 
by “authorities,” though with remarkable 
divergence among the leading services—sta- 
tionary plants, Navy, railroads and others. 
As we cannot conceive boiler plants behaving 
according to many conflicting opinions, I be- 
lieve the first correction should require study 
and clear understanding of boiler operation 
before a man starts as a fireman. This drastic 
change from present standards approaches 
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requirements for the electrical trade, which 
now enjoys public respect, based on a mental 
gtasp of unseen properties, rather than 
strength, habits and rules. 

As to licensing, we find the only authority 
in the police power of city or state, that is, 
regulation for protection of the public. We 
are informed nothing more is lawful. Most 
of the present licensing standards range from 
poor to terrible. Almost none of them come 
closer to the safety measures than examining 
the applicants’ mechanical aptitude and rou- 
tine practice. Many of them require study of 
technical formulas which have absolutely no 
operating significance and merely: distract at- 
tention from the principal purpose of license 
laws—intelligent prevention of the hazards. 
The license certificate is merely an endorse- 
ment for safe operation, and not to cover all 
desired abilities and efficiencies. 

I am not one to believe that selection for a 
federal job suddenly endows a person with 
superior ability. In fact, I sincerely hope no 
federal licensing is undertaken until some 
decent standards in the states develop the 
needed talent for centralized regulation on a 
proper plane. 

And finally, the next time anyone com- 
plains about the prevalent lack of respect for 
this trade, tell him to study, think, discuss 
operating conditions and help his fellows 
until he is free from any responsibility for 
that regrettable condition. 

Seattle, Wash. 

FRANK H. BRowNinoc, M.E. 


Present System Is All Right 


CHESTER G. ROBINSON'S proposal may or 
may not be worthy of a great amount 
of controversy. It seems to me that with the 
present state of affairs the Federal govern- 
ment has enough business to entertain it for 
quite a long time without interfering with 
state affairs of this nature to any great extent. 
I think one will find most states with fairly 
strict examinations, and those given in this 
state are not to be sneezed at. Anyone think- 
ing so has only to step into one of the offices 
of the district examiner and try his luck. Re- 
gardless of the size of plant, whether it be 
1,000 sq.ft. or 1,000,000, it requires just as 
much knowledge to operate properly. 

Political influence in this state is not 
tolerated. You take your examination, answer 
your questions fully and to the satisfaction of 
the examiners, who are men who are capable 
and intelligent. 

In regard to engineers getting lower rate 
of wages than firemen in some spots, I refer 
discussors to the old adage, “You're either 
worth no more or you lack ambition to secure 
something better.’’ So, personally, I think it 
is a needless waste of time to debate a mat- 
ter of this nature at a time like this. Further- 
more, state laws cannot be so very lax every- 
where, because we do not read or hear of very 
many great disasters due to faulty engineers. 
Our modern automobiles cause more deaths 
in one yeat 
failures and ¢ 
in 20 years. 


lo steam boiler and engine 
ectrocutions in the power field 


I think most states have things in a very 
good state, 


have been 


or the Federal Government would 

“on their necks” years ago to bet- 

ter conditions in this field of endeavor. 
Fairfield, Ohio GLENZA Koontz 
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Minority of One 


I APPEAR to be a minority of one in my op- 
position to Federal licensing of stationary en- 
gineers. My opposition still stands, however, 
and I feel that, did the advocates stop to con- 
sider the matter more fully, they would agree 
with me. 

It is most unfortunate that we in this coun- 
try are cursed with short memories. Does 
anyone recall the “Observation,” which had 
a serious accident with great loss of life 
aboard? Does anyone remember the “Morro 
Castle” of recent fame? Do the readers of 
Power realize that both these vessels were 
under Federal inspectors and were operated 
by men with Federal licenses? Did that fact 
have any effect on the bad condition of 
affairs both as regards personnel and mechan- 
ical operation? Do any of the readers of 
Power recall the “Vestris’’? Although that 
vessel was under the British flag, the Steam- 
boat Inspection Service was somewhat con- 
cerned and conducted an investigation after 
the accident. This investigation included an 
inspection of one of the sister ships and I 
was aboard the same day. 

Without casting any bricks, most of the 
investigating committee did not get past the 
salon, where a sumptuous meal was served, 
and those who did make an effort to probe 
into defects and probable causes were shown 
only those things that they were allowed to 
see. 

No one can blame any company for this; 
they are in business for themselves and pay 
their taxes to support the various Govern- 
ment agencies and also pay their insurance 
premiums. They are, in these matters, ex- 
actly like the folk who return from abroad 
with some small contraband in their grips. 
They take a sporting chance of getting 
through the Customs, knowing that they are 
doing wrong. It would be suicide for a 
company to adopt a lofty, altruistic attitude 
and equip their ships or, on land, their 
power plants with every safety device. 

The fault lies with the inspection services 
and the men who hold licenses issued by 
them. If the Federal agencies were truly 
impersonal and operated pro bono publico, 
as they should because it is that same public 
who foot the bills, they would obviate all 
such disasters and laxities by stricter attention 
to their duty. If the holders of Federal 
licenses knew they were backed 100% by 
this same Inspection Service, they would re- 
port these irregularies and get them corrected 
in all ships and companies, and the extra 
expense would fall on all the companies 
concerned and would not conduce to unfair 
competition. 

When that happy state of affairs eventuates 
then, and then only, let us tack another Fed- 
eral agency onto the already long list. Be- 
fore that happens, Congress must do pre- 
liminary work. They must make the Steam- 
boat Inspection Service absolutely apart and 
distinct from any political influence of any 
kind. The Inspectors must know their work 
and, what is equally important, know that 
their jobs are quite secure and more on a 
line with the present-day Federal judges’ 
status. 

They must know that, when they find a 
fault, it will be corrected whatever the cost, 
and no questionable influence will be able to 
prevent it. When they know this they will 





be encouraged to closer inspection, and the 
whole situation will be bettered. 

Until that Utopian time, I feel it will be 
better to let matters rest as they are, in the 
hands of the state inspectors who, I maintain, 
are excellent men and singularly free from 
political considerations. At least, they know 
the condition in their own state and are, quite 
often, in personal touch with many of the 
engineers operating under their licenses. It 
is public indifference that is to blame for any 
condition which they could perfectly well 
change by the action of their elected repre- 
sentatives in Congress. Until the public 
memory becomes a little longer and more re- 
tentive, we shall get no change, and our 
best plan will be to let matters remain in 
statu. quo and not place another Federal 
agency on the list. 


Passaic, N. J. Mark BELL 


Politics Is No Substitute 


I HAD an experience with an examiner who 
was appointed because he was a Republican, 
certainly not for his qualifications as an engi- 
neer. My way of locating dead centers by the 
trammel method was new to him, so I was 
asked to explain why I did not level the con- 
necting rod by the “‘eye.”” Suppose the engine 
was on an angle or inverted, then what? 
With my method I got the actual dead center 
with no level, protractor or plumb around. 
A license by this system means that where 
ability is lacking, political influence qualifies 
dubs and defeats the object ‘‘safety first.”’ 

Again take the Great Lakes rule: How 
long you have served as a fireman, oiler or 
assistant is important to get a chief’s papers. 
Some system, eh? I recall a yacht built in 
Cleveland for the Lakes was sent to the 
Atlantic for Cuba. It got to Havana with 
no end of trouble due to a Lake chief engi- 
neer and a saltwater British-trained second 
who could not tell this Irish engineer any- 
thing, so he let him find out for himself. The 
chief went home as a passenger, and the 
saltwater second brought her home after he 
had dug out the surplus salt and delayed tle 
visit to Cuba for time to settle the issue with 
the boss back at Cleveland, plus the job of 
cleaning boilers to make room for water to 
generate steam. 

I recall a case where the roller (boss of a 
rolling mill) hung a brick on the governor 
to get more speed. This engineer did not 
realize the danger until a section of the fly- 
wheel decided it would leave the wheel. It 
took flight through the roof and dug into the 
office lawn so deep that it was left there. 

Engineers who qualify for British papers 
must have: training as engine builder to 
qualify on a job as third in a steamer of 
qualifying power and rating to carry three 
engineers, each qualified to take a ‘‘watch”’ 
and be in actual charge (not as an assistant). 
One year of sea service, and second papers 
may be applied for. After one year more, 
chief's papers are available after certain quali- 
fications as to construction, strength of ma- 
terials and the general theory of steam con- 
trol and its application from boiler to feed, 
its value, etc., are met. 

Examination by all means, but not of the 
kind we find resulting from political influ- 
ence! Why qualify an incompetent? Prac- 
tical training and experience are virtues. 

Cleveland, Ohio JaMeEs McINTOSH 
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QUESTIONS 


for Our Readers 


Removing Stuck Tube Cleaner 
Question 1 


Wuat is the best method of removing a 
rotary tube cleaner that has stuck in a tube 
of a bent-tube boiler?—y.F. 


Flarebacks on Low Loads 
Question 2 


WE HAVE a4 pulverized-coal installation in 
our plant. The burners are of the horizontal- 
cone type and the pulverizers are unit impact 
machines. On low loads, we have consider- 
able trouble with fires going out, often re- 
sulting in flarebacks before the operator can 
get them going again. What causes this and 
how can we prevent the trouble?—n.s. 


Suitable answers to these questions from 
readers will be paid for if space is available 
for their publication. 





POLISHING THE PLANT 
ANSWERS to November Question 1 


The Question 


My PLANT has the conventional brass rail- 
ings around the engines and compressors, 
tile walls and cement floor. I’ve had con- 
siderable trouble keeping the railings shined, 
because people touch them. If I use a light 
film of oil, they collect dust and are dis- 
agreeable to touch. I also have a lot of brass- 
trimmed apparatus. Is there any substitute 
for the usual hand polishing. Couldn't I 
use painted or enameled railings that could 
simply be washed down? I have the floors 
painted and thus avoid trouble with oil spots, 
but any spattered oil makes it very slick. 
What paint should I use? Further, oil is 
occasionally thrown from flywheels against 
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the tiling and soaks into the mortar between 
tile-faced bricks. How can I remove and 
thereafter prevent this discoloration?—aWwwW. 


Use Lacquer and Guards 


THE idea of A.W.W. in covering brasswork 
of his power plant with a coating of paint or 
enamel would be satisfactory in so far as 
eliminating the necessity of polishing. How- 
ever, in the opinion of many engineers, pol- 
ished brass on instrument boards, railings, 
etc., adds to the appearance of the plant. 

Brasswork does tarnish easily if exposed 
to the oxidizing effect of air. A film of oil 
will prevent this oxidization or tarnishing, 
but it causes dust to adhere to the brass and 
gives added work from this source. A prac- 
tical method of keeping brasswork bright, 
and minimizing labor is to bring it to a high 
polish with a polish that leaves a dry surface. 
Immediately after this polishing, a coat of 
high-grade lacquer should be applied. This 
lacquer will prevent oxidization or tarnishing, 
and oil may easily be wiped from such a 
surface. 

There is no paint which may be used to 
prevent an oil coating from making a floor 
slippery. It seems that good plant manage- 
ment should aim towards eliminating oil spat- 
tering by proper guards and avoidance of 
excessive oiling. 

Stained surfaces of concrete should be 
cleaned in the following manner: The sur- 
faces should be scraped thoroughly and 
scrubbed with gasoline. (Incidentally, care 
should be taken against ignition of gasoline 
fumes.) In extreme cases where oil has pene- 
trated the surfaces of the concrete, it is neces- 
sary to chisel off the discolored surface and 
apply a coating of fresh concrete. Several 
types of anti-acid paint are on the market in 
various colors which may be applied success- 
fully to concrete. The surfaces must be dried 
thoroughly before applying any paint. Any 
concrete exposed to oil should be protected by 
several coats of such a paint. 


Boston, Mass. Harry M. SPRING 


No Time for Brightwork 


I aM not in favor of brass trim on engines 
Or apparatus except for thermometers and 
pressure gages. If I were A.W.W., I would 
paint all the brass except as noted above with 
a good enamel such as is used on the engines. 
Brasswork looks nice when polished but if 
you have a large engine room and several 
units you can find enough work to keep the 
men busy without polishing a lot of brass. 
As to the floors: We painted ours in two 
different colors to resemble tile and gave it a 
good coat of varnish. We revarnish every 
year, which keeps the floor in good shape. 
We made mats of “Mule Hide’ rubberoid 
roofing. These are laid where the traffic is 
heaviest and painted and varnished. We 
have some mats that have been on the floor 
eight years and still do not show signs of 
wear. The thing to do with the slippery 


floors is to wash them and then wipe up 
every time a drop of oil is spilled. For clean- 
ing the walls, try “Soilex” or some other 
cleaner. But I would wipe the oil off until it 
was fairly clean and then give the mortar 
joints a coat of aluminum paint to seal in 
the oil, and finish with a coat or two of 
white enamel. Of course all this cleaning is 
going to be just so much extra work if the 
oil is not stopped from leaking onto the fly- 
wheel. 

Lubricating oil is purchased to oil the 
bearings and cylinders of the engine. A little 
time spent in stopping the leaks and cleaning 
up all spilled oil will soon pay in reduced 
operating costs and may save a bad fall, 
causing unnecessary pain and expense. 


Walthill, Neb. Wm. W. DINGWALL 


Central States Electric Co. 


Maintain the Plant Properly 


NoTHING sets off the well-painted and main- 
tained commercial power plant as much as 
well-polished metal or plated metal work. 
This may be either brass, nickel, or 
chromium. Brass may be given a very high 
polish with some commercial polish, or 
polished with a mixture of lampblack and 
alcohol mixed to a paste. High polish may 
be protected by coating polished pieces with 
automobile wax, well-rubbed. This will re- 
sult in a surprising amount of protection. 
Additional protection may be given polished 
parts by coating them with good-grade 
lacquer, or a lacquer made by dissolving 
clear celluloid in acetone. Paint or enamel 
will give good protection, but much of the 
attractiveness of polished surfaces is lost be- 
neath any colored paint. 

There are several methods of preventing 
painted floors from becoming slippery from 
oil. The cause of the oil spatter must be de- 
termined and stopped if possible. Barring 
this, sawdust may be placed in convenient 
receptacles for easy scattering over oily sur- 
faces. This should be given time to absorb 
the oil, then swept up and burned. Paint 
may be mixed with white sand and when 
applied presents a rough surface that is not 
slippery but is rather difficult to mop or 
sweep over. 

When oil is thrown from the rotating parts 
of the machinery, it might prove feasible 
to cover the guilty parts with a galvanized 
cover to prevent further damage from oil 
spatter. The oil may be washed from tile 
and mortar with a strong soap solution ap- 
plied with a stiff bristle brush. Several com- 
mercial soaps are on the market and are ex- 
cellent for cleaning oil spots from concrete, 
tile, or brick walls. A heavy coat of white 
shellac after washed locations have throughly 
dried will prevent further trouble. A coat of 
aluminum paint followed by a wash of 
cement and water will effectivciy hide dis- 
colorations and will prevent oil from work- 
ing out of the building material. 


Wood River, Ill. H. F. DAWE 


Maintenance Engineer 
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Use Aluminum Paint 


Wir the development of the modern power 
house, old-fashioned brass railings have be- 
come more or less of a memory, due perhaps 
to several reasons. For economical reasons 
the operating force has been reduced to a 
minimum, and remaining operators do not 
have time to polish hand rails. It has long 
been decided that the expense and labor of 
keeping brass handrails polished was unjusti- 
fable. Therefore it is common practice to 
use ifon pipe somewhat lighter than stand- 
ard pipe, and special rail fittings, of which 
there are several types. These are then 
painted any desirable color. 

Since the development of the so-called 
aluminum paint, it is perhaps the most 
widely used paint for general power-house 
work. This paint is composed of a vehicle 
with a metallic flake-like pigment and is 
essentially different from other paints. The 
pigment is pure aluminum-bronze powder, 
and is made by mixing this powder with the 
proper oil, or a long-oil spar varnish in the 
proportion of 2 lb. of powder to one gal. of 
vehicle, which gives a resulting mixture of 
about 21% of pigment and 79% vehicle, 
measuring about 14 gal. This paint is easy 
to apply, covers well, giving a uniform 
smooth appearance, and does not chip, crack 


or peal. It dries quickly, leaving a thin coat 
of metallic aluminum, which is opaque to 
the sun’s ultra-violet rays and protects the 
vehicle from injury. Although one coat will 
cover a black surface, better results are ob- 
tained with two coats. When dry, the surface 
may usually be cleaned with a dry rag or 
soap and water. Dust does not adhere easily 
to this surface. 

I would suggest that A.W.W. thoroughly 
remove the polish and foreign substances 
from the brass and give it two coats of this 
aluminum paint, allowing 48 hours drying 
between coats. If a contrast is desired, the 
rail fittings could be enameled some other 
color. Black enamel is often used. 

About the only remedy for oil spots on the 
floor is to wipe them up, or place shallow 
neat pans around to catch the drippings, if it 
is not possible to stop the leaks. 

Oil soaked into the cement between the 
tile joints may be removed by scrubbing the 
joints with a brush dipped in a saturated 
solution of warm soda-ash. This soda-ash is 
then flushed off with clean water, and after 
it is thoroughly dry the joints can be painted 
with a clear varnish. Any varnish getting 
on the tile can be removed easily while still 
wet. Rubber gloves and goggles should be 
worn when applying soda-ash. 

Waynesboro, Va. J. M. Myers 








ROCK SALT IN THE FIREBOX? 
ANSWERS to November Question 2 


The Question 


Wuat are the advantages and disadvantages 
of using rock salt in the firebox for disin- 
tegrating soot? Are there any special prod- 
ucts for the same purpose ?—.K.T. 


Hot Fire-Excess Air 
For Best Results 


ROCK salt and several other compounds have 
been found effective in removing soot. Such 
compounds, when thrown on a fire bed, 
vaporize and form a coating over the soot. 
Thus coated, the ignition temperature of the 
soot is reduced, so that the heat of the fire 
is sufficient to burn off the deposit. In reality 
it is the fire itself that does the work and it 
is well to bear this in mind in using soot 
removers. A hot fire and sufficient excess air 
to burn the soot are absolutely essential, the 
soot remover merely reducing the ignition 
temperature of the deposit. 

An investigation by the Bureau of Mines 
(Bull. No. 360) showed that metallic 
chlorides are the most effective agents in soot 
removal. In decreasing order the effective- 
ness of various chlorides is: 

Copper chloride, lead chloride, zinc chlo- 
ride and rock salt. The investigators further 
found that mixtures of the metal or some 
compound of the metal with common salt 
gave the same effect as the metal chloride, 
i.e.: zinc and common salt are as effective as 
zinc chloride; lead oxide (red lead) and 
common salt is as effective as lead chloride. 

The following mixtures are all effective: 
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1. Blue vitriol (copper sulate) . 
Common salt........... 

2. Red Lead (Dry)..... 
Common Salt... .. . 

3. Finely divided zinc. 
Common salt... . ; 


—— i a 


TSSSSS 


Almost all of these mixtures will have a 
tendency to corrode flue pipes, but it is 
doubtful if their effect is any worse than that 
caused by ordinary flue gas. 

There are a host of ‘Soot Removers’ on 
the market, practically all of which are mix- 
tures of the above-mentioned materials with 
coal dust, sawdust or other inert material. 

In cleaning soot from oil burners the ma- 
terial may be suspended above the flame or it 
may be dissolved in water and the solution 
sprayed over the soot deposits. 


Springfield, Mass. P. J. REYNOLDS 
Springfield Gas Light Co. 


Cupric Chloride 
Better Than Salt 


UNDER date of Jan. 1, 1932, the U. S. De- 
partment of Commerce, Bureau of Mines, 
published Bulletin No. 360, “Removal of 
Soot From Furnaces and Flues By the Use of 
Salts Or Compounds.”” This booklet is ob- 
tainable from the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington, D. C., for 10c. a copy. 

To summarize briefly the findings of this 
76-page booklet: The investigators, P. 
Nicholls and C. W. Staples, found seven 
British and eight American patents taken out 
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respectively between the dates of 1856 to 
date and 1892 to date, covering soot-removal 
compounds. The principle of operation with 
all such compounds was based upon the 
burning of the compound which produced a 
fume that deposited on the surface of the 
soot, reducing its ignition temperature from 
that of normal soot at about 1,200 deg. down 
to 1,000 deg. for common salt, the least 
effective compound, and to 688 deg. for 
cupric chloride, the most effective compound. 
Reduction in ignition temperature in the 
presence of a brisk fire would cause the soot 
to catch fire and burn. 

Fifty-five metals and metallic salts or mix- 
tures were tested and reduction in ignition 
temperature for each given. They also ex- 
amined by chemical analysis the sixteen com- 
mercial soot removers sold to date in this 
country, and tested four typical compounds 
from among these and tabulated the reduc- 
tion in ignition temperature accomplished in 
each of these. 

The results with finely divided metals 
showed that finely divided tin reduced soot 
ignition temperature by 253 deg., finely 
divided copper by 239 deg., and an alloy of 
20% copper—30% lead and 50% zinc, by 
250 deg. The results with chlorides, iodides 
and sulphates of the above metals showed a 
reduction in soot ignition temperature of 
from 166 deg., for common salt all the way 
up to 512 deg. for cupric chloride. 

In the summary and general conclusions 
there appears, among other things, two re- 
sults from soot removal by use of such com- 
pounds which seem to make their use of 
questionable value, namely, that when the 
soot deposits burn, the flue pipe gets red hot. 
Since more fires are started by hot flues than 
by any other cause, there is a serious danger 
involved. Furthermore, the burning of the 
soot did not remove the ash, which had to be 
removed by hand scraping. Since use of these 
compounds by most people is principally to 
prevent the necessity for hand scraping, it 
seems that the most important consideration 
in favor of use of these compounds is not 
realized. The booklet cites in conclusion, 
however, ‘the fact that the use of compounds 
for removing soot has persisted for so many 
years indicates that some have fourd them 
worth while; the results looked for are posi- 
tive, and the practice would not be continued 
unless it were found beneficial. On the other 
hand, the fact that it is not a universal prac- 
tice implies that the benefits are limited. 


New York, N. Y. Paut F. NEWMAN 
Standard Oil of New York 
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Industial Power Costs 


REDUCING INDUSTRIAL PowER Costs (1935) 
—By David Moffat Myers, consulting en- 
gineer. Published by McGraw-Hill Book 
Co., Inc., 330 West 42nd St., New York, 
N. Y. 378 pages, 6 x 9 in. Numerous 
tables and diagrams. Clothboard covers. 
Price $4. 


For a long time the power field has needed 
a simple, clear and convincing presentation 
of the money-saving possibilities of better 
plants and better operation. This Mr. Myers 
has done superbly well, and that is why 
“Reducing Industrial Power Costs’ is the 
best possible book to place in the hands of 
the general industrial executive who might 
be interested in increasing his net profits sub- 
stantially by intelligent power management. 

It would be a mistake to conclude, how- 
ever, that Mr. Myers’ book is not one for 
the engineer as well as for the general exec- 
utive. The “trained engineer’ will presum- 
ably be already familiar with many of the 
facts Mr. Myers presents, but we doubt if he 
will ever have seen them explained as clearly. 
And almost certainly every engineer will be 
reminded of important saving possibilities he 
had overlooked. 

Finally, every power engineer, however 
well trained technically, must “sell” his own 
ideas and knowledge to the less technical 
general executive. Unless he is indeed a 
past master of this art, he can get many 
useful tips from this book. 

As samples of Mr. Myers’ approach, the 
first three chapters are particularly good: 
“Why Bother About Power?” “The Human 
Factor in Power and Industry.” ‘View- 
point—Its Economic Importance.”” These 
three chapters put everybody's feet on the 
same ground. 

Becoming more specific in the technical 
direction, the succeeding chapters list 100 
opportunities for rehabilitation, explain sim- 
ple steam-plant losses and savings, show how 
instruments can work for management, show 
when to make or buy power and how to buy, 
compare oil with coal and stokers with pul- 
verized fuel, explain the money-saving pos- 
sibilities of high-pressure steam. 

Other chapters cover boiler-plant moderni- 
zation, elements of combustion, sources of 
power and prime movers, cutting costs in 
heating systems, air conditioning, when to 
purchase steam supply, the properties of 
steam, water power versus steam power, the 
elements of feedwater treatment, power facts 
and data. An important feature of the book 
is the Power-Loss Check Chart. 


Arc Welding 


PROCEDURE HANDBOOK OF ARC WELDING 
DESIGN AND Practice.—Published by Lin- 
coln Electric Co., Cleveland, Ohio, Third 
edition, 1935. 596 pages, 714 illustrations, 
6 x 9 in. Flexible fabrikoid covers. Price 
$1.50. 


Many Power readers are already familiar 
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with the first and second editions of this 
book, which has filled an important practical 
need in the welding field. It appears to grow 
like Topsy, and now has close to 600 pages 
of practical, concentrated information. 

The book is divided into eight parts, 
covering: Welding Methods and Equipment; 
Technique of Welding; Procedures, Speeds 
and Costs for Welding Mild Steel; Structure 
and Properties of Weld Metal; Weldability 
of Metals; Designing for Arc-Welded Steel 
Construction; Designing for Arc-Welded 
Structures; Typical Applications of Arc 
Welding in Manufacturing, Construction and 
Maintenance. 

The new edition contains additional in- 
formation on such subjects as qualification 
of welding operators, method of determining 
amount of current carried by electrode, flame 
cutting, welding of sheet metal, chrome-nickel 
clad steel, high tensile steels, hard facing, 
machine design, structural design, and also 
a variety of new applications. No maa who 
uses arc welding should be without it. 


Diesels 


DIESEL ENGINEERING HANDBOOK (S811 EDI- 





TION) Edited by L. H. Morrison, editor 
of DirseL Power. Published by Diesel 
Publications, Inc., 192 Lexington Ave., 


New York, N. Y. 831 pages, 6 x 9 in. 
Many illustrations and tables. Flexible 
covers. Price $5. 


Forty chapters of diesel data from basic 
principles to maintenance and operating in- 
formation are included in the eighth edition. 
Separate chapters discuss each engine ele- 
ment, each type of application, etc. It’s a 
good job, complete in details, including much 
data previously published in Diesel Power. 
It openly and frankly favors the diesel, that 
is only to be expected, and the reader will- 
ing to allow for this will be very pleased 
with it. Probably this reviewer's opinion is 
generated by these two factors: the almost 
advertising tone of descriptions of individual 
engines, and the inclusion of diesel and ac- 
cessory advertising. 

As to subjects, the book covers fuel injec- 
tion, combustion, engineering fundamentals, 
frames and cylinders, pistons and piston rings, 
connecting rods and pins, crankshafts and 
bearings, cylinder heads, valves and gears— 
and so on to air systems, cooling water sys- 
tems, supercharging, isolation, voltage regu- 
lation, etc. 


Steels 


STEEL PLATES (CATALOG 135—1935). 362 
pages. Published by Bethlehem Steel 
Company, Bethlehem, Pa. 6 x 9 in. Flex- 


ible fabrikoid covers, gold lettering and 
page edges. Price $1. 


If you want dependable working data on 
properties and performance of steel plates, 
this is your book. It has five subdivisions: 
Manufacture, Specifications, Tabulated Data 
and Applications; Flanged and Dished Heads; 


Tubes; Boiler Design, Riveted Joints, Weld- 
ing, Etc.; Engineering Tables. 

This reviewer was particularly interested in 
the dished and flanged head, tube and boiler- 
design data in the book. 


BRIEF REVIEWS 


1936 SHow SCHEDULE (1935). 
by Exhibitors Advisory Council, Inc., 330 
West 42nd Nhs, New York, N. v. Price <3. 

-Lists 250 major trade, industrial and pro- 
fessional shows and exhibits to be held in 
1936, with dates and locations. 


Pu blis hed 


CLEVELAND’S MUuNICIPAL LIGHT PLANT 
(1935). Report by L. A. Quayle, chief engi- 


neer, Dept. of Public Utilities, Cleveland, 
Ohio, to Director of Public Utilities. 24 
mimeographed pages, 8k x 11 in., 9 charts. 

Brict history, present status and future 


development of municipal power system. 


Coat MINING Costs (1935). Published 
by Dominion Fuel Board, Motor Bldg., 
Sparks St., Ottawa, Canada.— Chart con- 


structed on comparative basis illustrates op- 


erating costs and revenues of Canadian coal 


mines by districts for 1931-34. 


BOILER-WATER ‘TROUBLES AND ‘TREAT- 
MENTS WITH SPECIAL REFERENCE TO PROB- 
LEMS IN WESTERN OREGON (1935). By R. 
Published as Bulletin Series 
No. 5 by Engineering Experiment Station, 
Oregon State Agricultural College, Corvallis, 
52 pages. 6 x 9 in., paper. Many 
charts and diagrams. Price 25¢. 


E,. Summers. 


Oregon. 


GUIDE TO APPLICANTS FOR DirEcT LOANS 
(1935). Prepared by Committee on Direct 
Loans of National Conference of Business 
Paper Editors and Associated Business 
Papers, Inc., 330 West 42d St., New York, 
N. Y. 32 mimeographed pages, 84 x 11 in. 
Paper. Price 25¢.—No. 6 of series of ana- 
lytical studies dealing with current national 
subjects of business interest. 


MATTERS OF PROCEDURE UNDER GOVERN- 
MENT CONTRACTS (1935). By O. R. Me- 
Guire, counsel to the Comptroller-General 
of U.S. Published by Fidelity and Deposit 
Co. of Maryland, Baltimore, Md. 59 pages. 
5 x 8 in., paper. Free.—Information on reg- 
ulations and laws affecting firms and _ indi- 
viduals who do construction work or furnish 
supplies for the federal government. 


CANADIAN MACHINERY ‘TRADE—1934 
(1935). By Asst. Trade Commissioner 
Avery B. Peterson, published by Machinery 
Division, Bureau of Foreign and Domestic 
Commerce, Washington, D. C. 
graphed pages. Price 10 cents. 


27 mimeo- 


TRANSACTIONS OF A.S.M.E. (1935). Vol. 
57, No. 6, published by the A.M.S.E., 29 
W. 39th St., New York, N. Y.—Section two 
of the Transactions is devoted primarily to 
the life of former secretary Calvin Winsor 
Rice. 
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WHAT’S NEW IN PLANT EQUIPMENT 





GAGE-PRESSURE 
EQUALIZER 


FOR REGULATING valves, water- 
level controls and all other in- 
struments subject to shock, pul- 
sation or chatter from changes of 
pressure, gage-pressure equalizer 
is made in brass and non-corro- 
sive bronze. 

National Boiler Improvement 
Co., Inc., 4100 Georgia Ave., 
Washington, D. C. 


ARC-WELDING ELECTRODE 


“STAINWELD B” arc-welding elec- 
trode for 25-12 stainless steels, 
provides weld metal of same 
characteristics as steel containing 
25% chromium and 12% nickel. 
Heavily coated, utilizing shielded- 
arc principle of producing welds. 
Weld metal said to resist stress 
of 95,000 Ib. per sq.in. Available 
in g-in. and 3/16-in. sizes, in 
11-in. lengths. 

Lincoln Electric Co., Cleveland, 
Ohio. 


METAL-CLAD SWITCHGEAR 
FOR LIGHT DUTY 


METAL-CLAD switchgear (Type 
MI-9) extended to light-duty 
service, uses Type FK-42 remov- 
able oil circuit breaker in either 
of two ratings—600 amp. and 
5,000 volts, or 800 amp. and 
2,500 volts, both with an inter- 


rupting rating of 25,000 kva. 
Manually or electrically oper- 
ated. Metal-clad unit has sta- 


tionary and removable element, 
disconnecting devices, supporting 
structure, interlocking equipment, 
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self-contained elevating mechan- 
ism with removable lever, bus, 
and interconnections. 

General Electric Co., Schenec- 
tady, N. Y. 


INCLOSED FAN-COOLED 


D.C. MOTOR 
FAN-COOLED, totally-inclosed d.c. 
motor has external fan and 


shroud on commutator end. Re- 
move one cover from _ bracket 
opening to reach brushes. Inner 
supporting bearing bracket cast 
integral with outer air shroud, 
has air passages between shroud 
and bracket, except at inspection 
openings. 

Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 


OIL-RESISTING 
PNEUMATIC HOSE 


AIR HOSE to overcome effects of 
hot oil from air compressors, has 
tube which can be saturated with 
oil for long periods without 
harm. Plies are twisted cord im- 
pregnated with rubber compound. 

Republic Rubber Co., Youngs- 
town, Ohio. 


TELEPHONE BOOTH 


TELEPHONE booth absorbs ex- 
traneous sounds. Interior faced 
with Burgess acoustic treatment, 
perforated metal sheets backed 
with balsam wool. Washable 
metal facing discourages pencil 
scribblers. No door necessary. 

Burgess Battery Co., Madison, 
Wis. 
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REAR ARCH DESIGN FOR 
H.r.t. BOILERS 


STANDARD wall tiles used as rear 
arches on horizontal return tubu- 
lar boilers in this design. Each 
tile individually hung by inde- 
pendent casting from pipe. In- 


filtration of ex- 
cess air is pre- 
vented by plac- 
ing standard 9- 


in. fire brick 
between each 
pair of tiles. 


Flat suspended 
arch is used to 
provide turbu- 
lence in gases 
so that at 
boiler tubes re- 
ceive an equal 
proportion of 
hot gases. Free- 
dom of expan- 
sion and con- 
traction is pro- 
vided. 

Geo. P. Reint- 
jes Co., Kan- 
sas City, Mo. 







LINE-ARC 
MAGNETIC CONTACTOR 


Type LT for d.c. and LTZ for 
a.c. “Line-Arc’ contactors, of 
aluminum alloy for quick motion. 
No. 1, Type LTZ, 3-pole contac- 
tor, said to be able to make 650 


operations per min. Cold-formed 
copper contacts. Arms assembled 
on and insulated from square 
steel shafts on “Oilite’  self- 
aligning-self-lubricating bearings. 
“Line-Arc’” principle guides arc 
in narrow path centered between, 
but not touching arc shields. 

Electric Controller & Mfg. Co., 
2700 East 79th St., Cleveland, 
Ohio. 


SELF-REGULATING 
BATTERY CHARGER 


REcrox charger with no moving 
parts, maintains battery voltage at 
required value within plus or 
minus 1.75% for load variations 
down to 10% full-load rating, 
and variations in line voltage of 
plus or minus 10%. Consists of 
main, 2-winding transformer, and 
rectox for supplying _ battery 
charging current, together with 
auxiliary magnetically operated 
control circuits. 

Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 
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ZONE CONTROL 
HEATING SYSTEM 


ConTROLS for Tallmadge heating 
system have been separated into 
two parts, adjustable compensated 
pressure switch (in rectangular 
case) to regulate current to 
motors of control devices to ob- 
tain proper pressure for modulat- 
ing steam flow to zone radiators. 
Type G pressure box for remote 
control regulates motor move- 
ment in Type AS or AL damper 
motors, Type B or C modulating 
zone valves. Installed on low- 
pressure heating steam main or 
riser leading to radiator orifices. 
Modulating zone valve, to right 
of pressure box, reduces steam 
supply from pressures over 100 
Ib. to fraction of an ounce for 
lower rates of flow through radia- 
tor orifices. Also regulates sup- 
ply in accordance with load. Ac- 
tuated by special electric motor. 

Hoffman Specialty Co., Water- 
bury, Conn. 


WATER-TUBE BOILER 


(Correction of December, 1985, item) 


Type “CP” completely _ steel- 
encased and insulated, has no 
brickwork except for front wall 
and bridge walls. Water-cooled 
furnace sides and built-in soot 
blower. Shipped assembled to 
2,500 sq.ft., pressures 450 Ib. 
Larger sizes assembled on job. 
Top ends of waterwall tubes dis- 
charge into upper drum. Lower 
ends terminate in headers extend- 
ing from front to rear. Rear ends 
of headers are connected to rear 
end of lower drum by means of 
circulating tubes. Bulletin No. F8. 

E. Keeler Co., Williamsport, 
Pa. 
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ASTRONOMICAL TIME 
SWITCH 


SYNCHRONOUS motor-driven as- 
tronomical time switch in case 
has calendar dial driven by a 
hysteresis motor which runs at 
600 r.p.m., and consumes approx- 
imately 1.4 watts at 120 volts. 
Calendar dial to which on-and- 
off operating arms are attached 
makes one revolution per day. 
Cams located behind calendar 
dial control position of on-and- 
off arm, and make one revolution 
per year. 

Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 


SOLDERLESS CONNECTORS 


SOLDERLESS clamp-type connec- 
tors made in equal halves of cast- 
to-size form. Finished surface 
presents number of sharp, minute 
projections which, when bolts are 
tightened, dig into copper-tube 
conductor and insure permanent 
non-slip contact. | Non-ferrous 
bolts, muts and  lockwashers. 
Rounded corners at points where 
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conductor enters or leaves pre- 
vent local stresses in conductor. 
Delta Star Electric Co., 2400 


Block Fulton St., Chicago, Ill. 


ROTARY DISPLACEMENT 
METERS 


24 x 7 ROTARY displacement me- 
ters for line pressures up to 25 
lb. pet sq.in., have normal ca- 
pacity of 5,000 cu.ft. per hour 
at l-in. water gage differential, 
but maintain commercial accuracy 
on loads ranging from 10 to 
150% of normal rating. Meter 
measures 22 x 14 x 15 in. Base 
for foundation mounting, or spe- 
cial bottom pipe plate for direct 
mounting in vertical gas line. 
Equipment includes differential 
gage and register reading in cubic 
feet of gas passing meter. 
Roots - Connersville 


Corp., Connersville, Ind. 


Blower 


BRAKE LINING 


STYLE No. 900 woven and com- 
pressed brake lining for use on 
all heavy industrial equipment, 
incorporates structure of solid 
woven lining with wearing quali- 
ties of compressed styles. Flexible 
readily formed, adaptable to vari- 
ous speed requirements; mechan- 
ically strong; will withstand 
severe shock-loading. 
Johns-Mantville, 
St., New York, N. Y. 


» IP. 


22 East 40th 


TUBE-SAWING 
VISE SET 


FoR HOLDING thin wall tubing 
for sawing, soldering, etc., this 
vise consists of base with handle 
for clamping hinged collars, 
slotted for saw. Seven sizes of 
collars for 3- to 2-in. diameter 
pipe, and for 
‘plumbers’ “scratch 


special sizes 


brass,” 


thread,” and sanitary tubing. Vise 
bolted to 
hand tool. 

Trimont Mfg. Co., Inc., 55-71 
Roxbury 


bench or carried as 


Amory St., 
Mass. 


(Boston), 






























































¢ 
MEASURING PUMP 


FOR MEASURING out small quan- 
tities of oil, glycerine and other 
liquids, double-acting measuring 
pump delivers accurately 4 or 1 
oz. of liquid with each complete 
stroke of pump plunger. 

V. R. Hall Products Co., 9304 
Amesbury Ave., Cleveland, Obio. 











ADJUSTABLE BOLT 
DIE HEADS 


REMOVABLE bolt die heads and 
dies for use with “Toledo” No. 
00 ratchet, are cadmium plated. 
Standard bolt threads or over or 
under adjustment of 1/64 in. 
obtained by loosening four die- 
head-cover and turning 
knurled ring. 


Screws 


Toledo Pipe Threading Ma- 
chine Co., Toledo, Ohio. 
REFRIGERANT GAS 
LEAK DETECTOR 
“Prest-O-LirE HALIDE’ LEAK 


Derecror” for locating leaks in 
refrigerating and air-conditioning 
units using chemical compounds 
containing elements of halogen 
family—fluorine, bro- 
mine, iodine. Consists of Prest- 
O-Lite needle valve torch handle 
assembly, burner which includes 
suction nipple for attaching rub- 
ber hose, and chimney with cop- 
per reaction plate. 5-lb. regulator 
must be used with “B’’ tank, or 
when hose is used with “MC” 
tank. Not suitable for locating 
leaks of any combustible gas. 
Linde Air Products Co., 30 
East 42nd St., New York, N. Y. 


chlorine, 
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NOT MAKING BINS, BUT... 


Assembling stator of Westinghouse 


82,500-kva. 


Boulder Dam generator. 


Isntire weight of generator rotor, waterwheel runner and water thrust, about 


lf million Ib. will be carried on Kingsbury thrust bearing 


POWER 


on upper bracket 
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World Power Conference 
Program Announced 


Program for the Third World Power Con- 
ference to be held in Washington, D. C., 
Sept. 7-12, 1936, is now available in printed 
form from Director, Third World Power 
Conference, Interior Bldg., Washington, D. C. 
Lists officers and committee members, topics 
for discussion, program of Second Congress 
on Large Dams, instruction for preparation 
and submission of papers, definitions of terms 
and units. James H. McGraw, honorary chair- 
man of the board, McGraw-Hill Publishing 
Co., Inc., publisher of Power, is on the com- 
mittee and will be in charge of publicity. 

Topics for discussion include: Power Re- 
sources, Development and Utilization; Sig- 
nificant the Development and 
Utilization of Power Resources; Organization 
of the Production, Processing, and Distribu- 
tion of Coal and Coal Products; Organiza- 
tion of the Production, Refining, and Distribu- 
tion of Petroleum and Petroleum Products; 
Organization of the Production, Transporta- 
tion, and Distribution of Natural and Manu- 
factured Gas; Organization of Private Elec- 
tric and Gas Utilities; National Power and 
Resources Policies. 


Trends in 


A.S.H.V.E. Meeting 


American Society of Heating & Ventilat- 
ing Engineers will hold its 42nd annual meet- 
ing in Chicago, Jan. 27-30, in conjunction 
with the Fourth International Heating and 
Ventilating Exposition. Results of research at 
U. S. Bureau of Mines and various institu- 
tions will be presented for discussion. Tech- 
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nical sessions will include papers on: Study 
of the Conductivity of Concrete, F. B. Row- 
ley; Comparative Studies of Combustion Re- 
sults with Various Thermostats, B. F, Shaw; 
Saving Affected by Storm Sash, A. P. Kratz 
and S. Konzo; Heat Transfer through Finned 
Tubing, G. L. Tuve; Subjective Reactions of 
Human Being to Certain Outdoor Atmos pheric 
Conditions, C. E. A. Winslow and L. P. Her- 
rington; Minimum Ventilation Requirements 
from the Standpoint of Body Odor, C. P. 
Yaglou; Airfoil Fan Characteristics, W. A. 
Rowe; Room Surface Temperature of Glass 
Windows, J. E. Emswiler and W. C. Ran- 
dall; Comfort Standards for Summer Air 
Conditioning, F. C. Houghten and Carl 
Gutberlet; Corrosion Studies in Steam Heat- 
ing Systems, R. R. Seeber, F. A. Rohrman 
and G. E. Smedberg. 


Glass Textiles 


Alfred Vaksdal, frequent Power contribu- 
tor and plant engineer of Corning (N.Y.) 
Glass Works, will be chief liaison official for 
Corning with Simplex Engineering Corp. for 
construction of 240- by 180-ft. factory for 
manufacture of fibrous glass products. A 
boiler plant, 36 by 48 ft., will be included. 
Front of the building, on Tioga Ave., will be 
of “Pyrex” glass construction units on brick 
base. Immediate field of development will be 
thermal insulation for buildings and pipes. 
Air filters for air conditioning will also be 
made. The fact that seven Corning employees 
are in Newark, Ohio, studying production 
methods for fibrous glass has given rise to 
the rumor that the Corning Co. has pooled 
patents with Owens-Illinois Glass Co. 


James H. McGraw Becomes 
Honorary McGraw-Hill Chairman 


At a meeting of the Board of Directors of 
the McGraw-Hill Publishing Company, Inc., 
held on December 27, 1935, James H. Mc- 
Graw, the Founder of the company and its 
head for more than fifty years, resigned as 
chairman of the board and was elected 
honorary chairman. He will remain as a 
member of the board. 

James H. McGraw, Jr., who has been 
connected with the company for the past 
twenty years, was elected chairman of the 
board. He has served as treasurer and was 
executive vice-president and vice chairman 
of the board at the time of his election. 

Malcolm Muir, president of the company 
since 1928, continues in that capacity. 


A.1.E.E. Convention 


Papers to be presented at the A.I.E.E. win- 
ter convention in the Engineering Societies 
Bldg., 33 West 39th St., New York, N. Y., 
Jan. 28-31, include: 


“Application of a Photoelectric Cell’, 
. H. Lamb. 
“Angle Switching of Synchronous Mo- 


tors’, C. C. Schutt and J. W. Dauson. 

“Pull-in Characteristics of Synchronous 
Motors’, D. R. Shoults, S. B. Crary, Jr., and 
A. H. Lauder. 

“Mechanical and Electrical Problems in 
Design and Construction of Large Tur- 
bine Generators”, C. M. Laffon, M. D. Ross 
and L. A. Kilgore. 


“Power Company Service to Are Fur- 
naces”’, L. W. Clark. 
“Electrical Brush Wear’, V. P. Hessler. 


“4A Static Thermionic Tube Frequency 
Changer”, A. Schmidt, Jr., and R. C. Griffith. 

“Self-Excitation of a Frequency Con- 
verter’, Oscar Hess. 

“Automatic Switchgear for Mercury Are 
Rectifiers’, H. Bany and M. E. Regan. 

“Application of Supervisory Control 
Equipment”, S. A. Canariis. 


POWER’S History 


POWER was founded in 1884 by E. P. 
Harris and H. M. Swetland. With it was 
incorporated Steam, which had been started 
by N. Hawkins in Chicago two years earlier. 

In 1903 Power purchased and absorbed 
Science and Industry, which was a consoli- 
dation of a number of periodicals, namely, 
Home Study Magazine, Home Study for 
Machinists, Mechanic’s Magazine, Home 
Study for Building Trades, Building Trades 
Magazine, Home Study for Electrical 
Workers and Steam Electric Magazine. 

In 1908 it absorbed The Engineer's Re- 
view, of Cleveland, and The Engineer, of 
Chicago, the latter being a consolidation of 
The Safety Valve, Lord’s Power and Ma- 
chinery Magazine, The Stationary Engineer, 
Engineers and Power Users Magazine, Steam 
Engineering and The Mechanical Engineer. 
When The Engineer was purchased the name 
of the combined paper was Power and The 
Engineer. The title was condensed to Power 
in 1911. All rights to the above titles re- 
served. 


—s 





AMERICAN WELDING SocIETY has ap- 
pointed a committee to develop methods of 
qualifying fusion welding processes and pro- 
cedure for ferrous materials. Effort has been 
made to provide tests to determine ability of 
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welding process or procedure to meet ade- 
quately code requirements or welding specifi- 
cation. With process established operators 
need only submit to very brief and inex- 
pensive check tests to determine ability to 
apply satisfactorily established practice. 


EpGEMOOR IRON Co., Edge Moor, Del., 
will liquidate and distribute its assets to stock- 
holders, according to a recommendation of 
the board of directors on Nov. 14. The com- 
pany was established in 1869 by William 
Sellers, who was succeeded in 1905 by his 
son, William F. Sellers, under whose leader- 
ship the company became one of the outstand- 
ing U. S. boiler manufacturers. 


WESTINGHOUSE ELECTRIC & Mrc. Co. 
will celebrate Jan. 8 the 50th anniversary of 
its founding by George Westinghouse, with 
“family gatherings” in all parts of the world, 
to listen to a broadcast of the complete Pitts- 
burgh program over Westinghouse’s own 
short wave transmitter, W8XK. 


FHA’s modernization credit plan, which 
expires April 1, 1936, can only be extended 
by amendment of National Housing Act. 
Favorable action by Congress is anticipated. 
Loans insured during week ended November 
16 reached a peak of $8,670,067 to 28,253 
borrowers from banks and other leading in- 
stitutions. 


RUMORS intimating that municipal water- 
supply systems are facing a shortage due to 
increasing number of air-conditioning systems 
being installed throughout the country are 
baseless, according to engineers of the York 
Ice Machinery Corp. Practically all air-con- 
ditioning systems require water, but there is 
no real cause for alarm since the industry has 
developed special apparatus, particularly cool- 
ing towers, which can be installed for the ex- 
press purpose of minimizing water consump- 
tion. 


Jones & LAUGHLIN STEEL Co. has an- 
nounced a $40,000,000 plan for new mills 
and other improvements, including a $25,- 
000,000 strip and sheet mill to be erected in 
Pittsburgh works, marking the entry of the 
company into this line. 


FEDERAL PowER COMMISSION and Central 
Statistical Board are planning to eliminate 
duplication in collection, compilation and 
publication of statistics relating to electric 
light and power industry. Each plant will 
file only a single report dealing with any 
particular subject, and only one federal agency 
will publish statistics relating to each of the 
various phases of the industry. 


POLYTECHNIC INSTITUTE OF BROOKLYN 
(N.Y.) will repeat its course on ‘Diesel and 
Oil Engines,” Tuesday and Thursday eve- 
nings, 7:45 to 9:45 P.M., starting Feb. 4. 
Diesel lectures will be given by J. W. Ander- 
son, author of the text “Diesel Engines,” 
and ‘Rockville Centre Reports” in this num- 
ber of Power. 


AIR-CONDITIONING-EQUIPMENT sales dur- 
ing 1935 amounted to more than $35,000,- 
000, 80% greater than 1934, according to 
William B. Henderson, executive vice-presi- 
dent of Air Conditioning Manufacturers’ 
Association. 
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VANCOUVER, B. C., City Council is con- 
sidering a proposal from William Meehan & 
Co. to develop a hydro-electric plant at 
Cheakamus, and a $20,000,000 rayon pulp 
mill, whereby they would loan the city suff- 
cient money to purchase plants and equip- 
ment of B. C. Electric Railway Co. 











OBITUARIES 


WILLIAM W. MILLER, 55, manager of 
General Electric Co.’s Industrial Department, 
died Dec. 22. Mr. Miller had been connected 
with G.E. since his graduation in 1897, ex- 
cept for one year when he served in the 
Spanish-American War. 
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RICHARD A. WRIGHT, 52, vice-president of 
General Regulator Corp. and former sales 
manager of Smoot Engineering Corp., New 
York, died Dec. 17. Mr. Wright was a pri- 
vate consultant for seventeen years. 


Cot. W. H. Doran, pres. and treas. of 
Jennison Co., Fitchburg, Mass., died Dec. 16. 


WILLIAM MacGrecor, 47, general sales 
manager, Carborundum Co., died Dec. 18. 

ROBERT TIFFT TURNER, vice-pres. and gen- 
eral sales manager of Shepard Niles Crane & 
Hoist Corp., Montour Falls, N. Y., 
Nov. 13. 

ALFRED HEBER MCINTIRE, editor and man- 
ager of “The Electric Journal,” died Nov. 4. 


died 


Epwin H. WHITNEY, superintendent of 
Eddy Valve Co., Waterford, N. Y., died 
Nov. 22. 

JoHN E. ScCHRIBER, engineer of Whidden 
Memorial Hospital, Everett, Mass., former 
operating engineer for Walter M. Lowney 
Co., Boston, died Dec. 12. 

RoscoE R. LEONARD, member of secre- 
tarial staff of A.S.M.E., and representative in 
Chicago, died Dec. 7. 

JOHN BoETGER, 49, watch engineer, Steam 
Bureau, Operating Department, Brooklyn 
Edison Co., died Nov. 16. 


EpwIN WILBUR RICE, JR., 73, honorary 
chairman, board of directors, General Elec- 
tric Co., died Nov. 25. Pioneer of electrical 
developments in the U. S., Mr. Rice played 
a conspicuous part in development of G.E. 
His inventions include the cellular system of 
separating buses and circuits, synchronous 
converters, protective devices, incandescent 
lamps and many others. A member of many 
technical societies, he president of 


A.LE.E. in 1917. 


was 





PERSONALS 


FRANK V. ARCHER has joined Permutit 
Co. as field supervisor in Kansas City, Mo. 


L. R. Boutware has been appointed vice- 
president and general manager of Carrier 
Engineering Corp., Newark, N. J. 


SYDNEY BuCKLEY has been appointed presi- 
dent of Shepard Niles Crane & Hoist Corp., 
Montour Falls, N. Y. Herbert W. Gledhill, 
formerly manager of Philadelphia office, has 
been elected vice-president and general sales 
manager. 

CHARLES W. E. CLARK, consulting engi- 
neer, has opened an office in Philadelphia 
Savings Fund Bldg., 12 South 12th St., Phila- 
delphia, Pa. 


G. S. CRANE, sales manager, and W. C. 
Stevens, chief engineer, have been advanced to 
vice-presidencies in charge of sales and engi- 
neering, respectively, for Cutler-Hammer, 
Inc., Milwaukee, Wis. 

F. JEROME DOogERFLER, who has been on 
the staff of Power for the past six months as 
as an editorial assistant, has been appointed 
assistant editor with duties related principally 
to mechanical production of the magazine, 
such as makeup, proof-reading and relations 
with the printer, as well as preparation of 
news and descriptions of new products. A 
printer's son, Mr. Doerfler is a recent grad- 
uate in electrical engineering from Rennselaer 
Polytechnic Institute and has had considerable 
practical experience. 

W. E. S. Dyer, consulting engineer, has 
established offices at 21 West St., Battery 
Park, New York, N. Y. 

CHARLES W. East of Birmingham, Ala., 
office of Republic Steel Corp., has been 
named assistant manager of sales, pipe divi- 
CLIFFORD, re- 
cently appointed district sales manager in Los 
Angeles, Calif. Ropert J. WorKING has been 
appointed district sales manager in Birming- 
ham, Ala., succeeding KENNETH D. MANN, 
who resigned to become executive vice-pres. 
of Truscon Steel Co. PAuL R. JOHNSTON has 
been named district sales manager in Cincin- 
nati, Ohio, succeeding Mr. Working and 
C. A. Cuerry has been appointed district 
sales manager in Buffalo, replacing THOMAS 
B. Davies, transferred to Alloy Steel Division 
in Massillon, Ohio. 

BRENT WILEY, formerly of Westinghouse 
Electric & Mfg. Co., has been elected manag- 
ing director of the Association of Iron & 
Steel Electrical Engineers, to succeed the late 
John Frederick Kelley. 


sion, succeeding GFoRGE E. 
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Epwarp H. Han has been appointed to 
sales engineering staff of American District 
Steam Co., North Tonawanda, N. Y. 


WALLACE L. Hiccins has been appointed 
eastern manager of sales for Schwitzer-Cum- 
mins Co., Indianapolis, Ind. 


WirtiaM A. Macy has been appointed 
sales manager for metropolitan New York 
with headquarters at 30 Church St., for Chap- 
man Clay Co., Refractories Division, Zanes- 
ville, Ohio. 


EARLE W. McMUuLLEN has become direc- 
tor of research of Eagle-Picher Lead Co., suc- 
ceeding Dr. John A. Schaeffer, who resigned 
to become president of Franklin & Marshall 
College. 


Dr. ELtwoop Meap, Commissioner of 
Reclamation, will head a committe of engi- 
neers to develop a plan for coordinating the 
Columbus, Sutherland and Tri-County PWA 
projects in Nebraska. Other members are: 
J. D. Ross, R. V. L. Wright, George F. 
Harley, and K. Sewell Wingfield. 


E. P. Rexrorp has been made a member 
of research staff of Harbison-Walker Refrac- 
tories Co., Pittsburgh, Pa. 


FRANK S. Scott, formerly of Appalachian 
Coals, Inc., will direct fuel engineering serv- 
ice of New River Coal Co., Charleston, 
W. Va. 


Dr. Lewis B. STILLWELL will be awarded 
Edison Medal for 1935 by A.LE.E. at the 
winter convention in New York, Jan. 28-31. 


G. G. VAN TuyL, 18927 Winslow Rd., 
Cleveland, Ohio, has been appointed repre- 
sentative for Pennsylvania Pump & Com- 
pressor Co., Easton, Pa. 


B. H. Wuitinc has been appointed dis- 
trict manager in Cincinnati, Ohio, at 705 





Chamber of Commerce Bldg., for the Whit- 
ing Corp., Harvey, Ill. 


RuDOLPH WINTZER, former chief engineer, 
has been promoted to consulting engineer for 
Nordberg Mfg. Co., Milwaukee, Wis. Emil 
Grieshaber is new chief engineer. 


N. O. Wynkoop, manager of Power, was 
re-elected president of Exhibitors Advisory 
Council, 330 West 42nd St., New York, 
N. Y., at its recent annual board meeting. 
Other officers elected were: E. J. Billings, 
Babcock & Wilcox Co., vice-president, C. E. 
Sullivan, The Foxboro Co., secretary, R. H. 
DeMott, S. K. F. Industries, Inc., treasurer, 
and W. A. Hemming, executive secretary. 
The Council has since 1926 assisted ex- 
hibitors by issuing comprehensive data and 
information on all types of shows. 














BUSINESS NOTES 


Atr-HYGIENE FOUNDATION OF AMERICA, 
INc., Thackeray Ave. and O’Hara St., Pitts- 
burgh, Pa., has been formed to conduct in- 
vestigations and stimulate research in prob- 
lems in field of air hygiene. 


AMERICAN District STEAM Co., North 
Tonawanda, N. Y., has secured rights to 
Becker condensation and steam return system 
feedwater pumps east of Mississippi River 
and in Canada. 


BascockK & WuLcox Co., Refractories 
Division sales office for Southeastern district 
has been transferred from Atlanta to works 
at Augusta, Ga. 


Birp-ARCHER Co., Philadelphia, Pa., has 
been appointed dealer agent for General Re- 
fractories Co. 


BUENSOD-STACEY AIR-CONDITIONING Co., 
has opened offices in Lincoln Bldg., 60 East 
42d St., New York, N. Y., 
as a personal-service or- 
ganization in air-condition- 
ing contracting field. 


REPUBLIC STEEL Corp., 
has moved its Cleveland, 
Ohio, district sales office to 
920 Republic Bldg. 


E..ioTtT Co., Pittsburgh, 
Pa., has absorbed Liberty 
Mfg. Co., Jeannette, Pa., 
and The Lagonda Mfg. 
Co., Springfield, Ohio. 
Manufacture of Liberty and 
Lagonda tube cleaners will 
be continued by Elliott Co. 


MILLION-DOLLAR 
TRANSFORMER 


One of seven, this world’s 
largest Westinghouse 
transformer will step 
down 65,000 kva. at 287.5 
kv. from Boulder Dam to 
Los Angeles 132-kv. dis- 
tribution ring. 7 tons of 
copper, 47 tons of elec- 
trical sheet steel, 9 tons of 
insulation and 53 tons of 
coil are in this 35-ft. 
transformer on 12x23-ft. 
base 


PIERCE, BUTLER & PIERCE MFc. Corp. 
has transferred all assets and operations to 
Pierce-Butler Radiator Corp., 701 Nichols 
Ave., Syracuse, N. Y. 


OcEAN ACCIDENT & GUARANTEE Corp., 
Ltp., and associated companies in the Com- 
mercial Union Group have removed their 
Los Angeles office to 650 South Spring St., 
Los Angeles, Calif. 


EASTERN STEAM SPECIALTY Co., INC., 125 
Barclay St., New York, N. Y., has been 
named representative for McAlear Mfg. Co., 
Chicago, Ill. 


HoFFMAN SPECIALTY Co., Waterbury, 
Conn., is now marketing Hoffman-Tallmadge 
zone-control heating specialties, manufactured 
by Webster-Tallmadge & Co. 


JOHNS-MANVILLE Corp., 22 East Fortieth 
St., New York, N. Y., plans steam plant at 
proposed mill on 60 acres in Jefferson Parish, 
near New Orleans, La. Entire project to cost 
over $650,000. 


WALTER H. NigstraTH Co., 3324 S. Jef- 
ferson Ave., St. Louis, Mo., and Epwin 
BALL, JR., 1105 Packard Ave., Fort Wayne, 
Ind., have been appointed sales representa- 
tives for Centrifix Corp., Cleveland, Ohio. 


CRANE Co., Chicago, Ill., has established a 
Division of Research and Development un- 
der the direction of M. W. Link. A Product 
Engineering Dept. has been created at the 
Chicago Works under the vice-president of 
manufacture. 


Coal for Steam Generation 
Before the A.I.M.E. 


Several papers on use of coal for steam 
generation of interest to power engineers 
were presented at the meeting of the Amer- 
ican Institute of Mining Engineers at St. 
Louis, recently. Among them was a paper 
by E. G. Bailey: “Relation of Steam-Gener- 
ating Equipment to Preparation, Selection 
and Burning of Fuel’; one by Henry Kreis- 
inger: “Value of Coals as Steaming Fuel, 
as Indicated by Their Chemical and Physical 
Properties”; and one by E. H. Tenney: ‘The 
Future of Coal for Stationary Power.” 

Mr. Bailey pointed out that there are three 
groups most interested in the problem of 
generating power from coal: the power-plant 
owner or user wherever coal is the normal 
or even possible fuel, the manufacturer of 
coal-burning and steam-generating equipment, 
and the coal producer. The power-plant 
owner, usually upon the advice of his con- 
sulting engineer, buys equipment that is con- 
sidered best adapted to meet the anticipated 
conditions with reference to capacity load 
factor, kind and price of fuel most economic 
to be used and efficiency and reliability he 
hopes to obtain. After the plant is built it 
devolves upon the owner to properly eval- 
uate the different coals available and produce 
steam at the lowest overall cost including 
fuel, maintenance, operating cost, capital 
charges and efficiency. The most difficult 
part of this procedure is to evaluate properly 
fuels when they are dissimilar. 

Manufacturers of fuel-burning and steam- 
generating equipment are a very important 
link between the fuel producers and fuel 
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users. They have naturally kept in close con- 
tact with their customers, the power-plant 
owners, and have endeavored to develop 
equipment to meet their wishes and require- 
ments for whatever fuel it seemed best or 
easiest to burn. It should be the goal of pro- 
gressive manufacturers to improve and de- 
velop furnace and fuel-burning equipment 
which will burn as wide a range of fuels as 
possible with maximum efficiency. If low- 
grade coal can be burned with the same effi- 
ciency as high-grade coal, then the purchaser 
can select the coal having the greatest B.t.u. 
per unit cost on a delivered price basis, with 
perhaps a few minor factors such as the ash 
disposal. 

Mr. Kreisinger, in his paper, pointed out 
that the value of any coal for steaming pur- 
poses depends on the amount of steam made 
per Ib. of coal, which in turn is a function 
of the heat content when the coal is received, 
the attention that must be given to the burn- 
ing of the coal to get good results (which in- 
cludes poking coal to make it flow from 
bunkers to the coal spouts, poking and clean- 
ing the fires and the removal of refuse) ; cost 
of maintenance of grates, furnaces, pul- 
verizers, boilers and other parts of steam- 
generating equipment; and outage of the 
steam-generating equipment for external 
cleaning and repair. The paper discusses the 
relation of such things as heat value, 
moisture, ash, sulphur fusibility of ash, pro- 
portion of fines, grindability and friability on 
the quality of coal for steaming purposes. It 
suggests the following method of price ad- 
justment, assuming a basic or model coal hav- 
ing the following specifications: Heat value 
14,000 B.t.u., moisture 2%, ash 7%, sulphur 
1%, fusibility of ash 2,600 deg., fines 25%. 
Deduct or add from the mine price the 
amount proportional to 2} times the difference 
in B.t.u. between the specified heat value and 
that received. Deduct 2 cents from the mine 
price for each percent above 7% ash, but no 
addition is to be made for less than 7% ash. 
Deduct 2 cents for each percent above 1% 
sulphur. Deduct 3 cents for each 100 deg. 
lower than 2,600 deg. ash-fusion temperature. 
Deduct or add 2 cents for every 5% fines 
above or below 25%. 





VANCOUVER, B. C., is considering a recom- 
mendation from its Harbors and Utilities 
Committee to construct a $4,000,000 garbage 
disposal power plant at Thornton Park. 


CONSOLIDATED GoLD ALLUVIALS, LTD., 
operating Wingdam deep level project in 
Cariboo district, has rebuilt its power plant, 
which now contains one 200-hp. Crossley 
diesel, one 300-hp., and a 137-hp. emergency 
unit. 


GRAND Forks, B. C., has applied to the 
Provincial Government for permission to 
build a dam to store 6,000 acre-feet of water 
for hydro-electric power. 


GERMAN GOVERNMENT has doubled im- 
port duties on diesel oil, supposedly to en- 
courage domestic production of oil. Accord- 
ing to rumors, object is to decrease use of 
diesel, undesirable in case of war, since Ger- 
many produces only 15% of her diesel fuel, 
but 25% of her gasoline. 
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B. F. Goodrich Co. 


DARNING THE DARN BELT 


Lowering electrically-heated vulcanizing press on 756-ft. coal-conveyor belt 


at Columbia Park Station of 


Union Gas & 


Electric Co., Cincinnati, Ohio. 


Rubber surface was cut away from tear, fabric cleaned, and raw rubber 
applied over exposed surface 








STRAWS 


Pointing the way business winds blow 


FLORENCE, ALA., Chamber of Commerce, 
heads project to construct and operate series 
of cold storage and refrigerating plants in 
state. Propose to build about 18 plants. 
Financing through Federal aid. Orlan B. 
Hill, Jr., public works representative. 


CONN. LIGHT & PowER Co. has ordered 
a fourth unit (11,000 hp., 68-ft. head) for 
Stevenson hydro plant, on Housatonic River, 
bringing capacity to 36,000 hp. Waterwheel 
contract awarded to S. Morgan Smith, and 
generator to Westinghouse. 


City Hospirar, Worcester, Mass., has 
$57,000 from PWA for addition to steam 
plant including boiler units and auxiliary 
equipment. Adolph Johnson, 16 Norwich 
St., architect; Edward J. Tucker, City Hos- 
pital, engineer. 


HOLYOKE WATER PowER Co., Holyoke, 
Mass., plans an addition of steam-generating 
units and accessories. Equipment awards 
soon. Cost over $200,000. Arthur L. Nelson, 
31 St. James Ave., Boston, Mass., consulting 
engineer. 


BUREAU OF YARDS & Docks, Navy DEPT., 
Washington, D. C., receives bids until Jan. 
15 for extensions in pumping plant and fuel 
piping system at Naval Fuel Depot, Pearl 
Harbor, T. H., including motor-driven pump- 
ing machinery and auxiliary equipment 
(Specification 7447). 


UNITED ENGINEERS & CONSTRUCTORS, 
Inc., 1401 Arch St., Philadelphia, Pa., have 


been retained by United States Pipe & Foun- 
dry Co., to construct a plant at Chattanooga, 
Tenn., from plans prepared under Edward 
Hering, chief enginer of latter company. 


South and Southwest 


Paris, TENN., has voted $300,000 for elec- 
tric plant in 1936. List of equipment being 
arranged. J. S. Watkins, Citizens’ Bank 
Bldg., Lexington, Ky., consulting engineer. 


TVA, Knoxville, Tenn: has awarded con- 
tracts to Baldwin-Southwark Corp., Phila- 
delphia, Pa., subsidiary of Baldwin Locomo- 
tive Works, and to General Electric Co., 
Schnectady, N. Y., for hydraulic turbine and 
generator, respectively, at Wheeler Dam. 
Units rated at 45,000 hp., will duplicate 
equipment previously awarded to the two 
companies. Turbine will cost $315,500; gen- 
erator, $415,000. Delivery in 1936. 


JACKSONVILLE, FLA., is arranging $50,000 
through Federal aid for power-plant exten- 
sions. Department of Public Utilities, Ernest 
E. Anders, commissionefin charge. 


TVA has announced that work will start 
at once on a new $29,000,000 dam across 
the Tennessee river, 9 miles - downstream 
from Guntersville, Ala. 


New Mexico municipalities plan steel- 
pipeline natural-gas distributing systems. 
Las Cruces will spend about $185,000 for 
distribution station and line for connection 
with Western Gas Co. Mexico Engrg. Co., 
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Albuquerque, engineer. Deming will use 
$40,000 for distribution lines and operating 
facilities; C. B. Morgan, Deming, engineer. 


ROEGLIN PROVISION Co., 1009 East Com- 
merce St., San Antonio, Tex., plans cold 
storage and refrigerating plant for 1-story 
meat-packing house. Project will cost over 
$65,000. Marvin Eickenroht, Maverick Bldg. 
architect; L. D. Royer, Smith-Young Tower 
Bldg., consulting engineer, both of San An- 
tonio. 


MOoRELAND, OKLA., will soon break 
ground for municipal plant to cost about 
$35,000. Benham Engrg. Co., Perrine Bldg., 
Oklahoma City, Okla., consulting engineer. 


CHARLES A. ZILKER, 519 West Ashbey 
Place, San Antonio, Tex., plans 1-story boiler 
house at proposed brewery at Orange and 
Cochran Sts. Project will cost about $150,- 
000. Operating company being formed by 
Mr. Zilker. 


PoL_tock PAPER Box Co., Dallas, Tex., 
has installed an 800-hp. Meriam rebuilt diesel 
engine. 


Midwest 


CONSUMERS PowWER Co., Jackson, Mich., 
plans welded steel pipeline from gas field in 
Mecosta and Montcalm Counties to Lansing, 
Mich., and vicinity, to furnish natural gas to 
26 municipalities. Line will be about 60 
miles long and is estimated to cost $500,000, 


with distribution lines and facilities. Work 
will start early in 1936. 
MuNIcIPAL Utitity District, Indian- 


apolis, Ind., plans steel pipeline for belt sys- 
tem natural-gas supply in industrial area, and 
replacements. $750,000 has been secured 
through Federal aid for this and other ex- 
pansion in gas distribution system. 


SAVANNAH ELECTRIC & POWER Co., Savan- 
nah, Ga., has awarded contracts to General 
Electric Co., Schenectady, N. Y., for 7,500-kw. 
turbine-generator and to Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, Pa., for con- 
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denser and accessory equipment. Stone & 
Webster Engrg. Corp., 49 Federal St., Bos- 
ton, Mass., consulting engineer. 


STELLA CHEESE Co., Campbellsport, Wis., 
plans extensions in boiler plant to include 
generating unit for factory including diesel- 
generator and auxiliary equipment. Ralph 
W. Richardson, New York Bldg., St. Paul, 
Minn., consulting engineer. 


HirAM, OHIO, inaugurated service at its 


new municipal electric plant, Dec. 6, the &§ 
first such station in the State to be completed & 
with a Federal loan and grant. An appropria- | 


tion of $34,000 was secured. 


CONVENT OF BENEDICTINE SISTERS, Cov- § 


ington, Ky., board of directors, plans steam 
plant with two boilers, stokers and auxiliary 
equipment. Cost close to $50,000. Howard 
McClorey, Gerke Bldg., Cincinnati, Ohio, 
architect; William D. Ehlers, 3523 Pape 
Ave., Cincinnati, consulting engineer. 


GuLF STATES CREOSOTING Co., Hatties- 
burg, Miss., plans boiler plant in connection 
with creosoting works near Wilmington, 
N. C., where 200 acres have been secured. 
Project will cost over $65,000. 


MarSHALL, Mo., plans extensions in 
municipal electric plant, to cost about $150,- 
000. Financing through Federal aid. Henrici- 
Lowry Engrg. Co., 114 West Tenth St., Kan- 
sas City, Mo., consulting engineer. 


S. D. STATE BOARD OF EDUCATION, Pierre, 
S. D., is arranging $55,000 appropriation for 
steam plant at State Training School, Plankin- 
ton, S. D., to include two 1,000-sq.ft. boilers, 
one 250-sq.ft. boiler, stokers and auxiliary 
equipment. Walter J. Dixon, Woelfel Bldg., 
Mitchell, S. D., architect; Charles A. Trim- 
mer, State House, Pierre, state engineer. 


AETNA PIPELINE Co., and MorLeEy NATU- 
RAL Gas Co., Morley, Mich., plan natural- 
gas pipelines at Morley and vicinity. First 
noted will build welded steel line from field 
in Aetna and Winfield Townships, Mecosta 
County, Mich., for bulk supply to Morley 
Natural Gas Co., affiliated interest, which 





HOUSING FOR IMPULSE WHEEL 


Nozzle connections and wheel housing for a 2,500-hp., S. 


Morgan Smith, 


double-jet, impulse wheel built for Caramanta Mining Co., Bogota, Colum- 


bia. 


This unit is to operate under 280-ft. head at 


327 r.p.m. The entire 


structure including the wheel housing is built by welding, with the exception 
of the two pipe sections supporting the nozzles 
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PWA FOR THE SICK 


Plant of the Arkansas State Hospital near 

Benton receives final coat of paint, conclud- 

ing improvements made through PWA allot- 
ment of $1,769,000 
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will build distributing plant and distribution 
system. Entire project to cost over $100,000. 


Mip-STATES INDUSTRIAL CorpP., 2401 
Eleventh St., Rockford, Ill., parent company 
of Rockford Power Mach. Corp., has taken 
over The Swords Co., concluding the latter 
company’s operation under section 77-B of 
the Bankruptcy Act. 


STANBERRY, Mo., has awarded Fairbanks, 
Morse & Co., Chicago, IIl., contract for 
diesel-generator units and auxiliary equip- 
ment for municipal electric plant. Station 
will cost approximately $70,000. Henrici- 
Lowry Engrg. Co., 114 West Tenth St., Kan- 
sas City, Mo., consulting engineer. 


THREE MINNESOTA CiriEs have _ been 
granted a total of $133,100 for the construc- 
tion or improvement of municipal power 
plants, by PWA. They are, Luverne, $19,700; 
Moorhead, $37,400; and Hutchinson, $76,- 
000, the latter for a diesel-electric plant and 
distribution system. 


MoorHEAD, MINN., plans extensions in 
municipal electric plant comprising boiler and 
accessories, stoker, ash-handling and other 
machinery. $120,000 will be arranged. Ralph 
D. Thomas, 1200 Second Ave., South, 
Minneapolis, Minn., consulting engineer. 


BLISSFIELD, MICH., plans improvements in 
municipal electric plant, to cost about $65,- 
000. 


RoBERTS & OAKE, South Racine Ave., Chi- 
cago, Ill., meat packers, plan steam power 
house at branch plant at Marshalltown, Iowa, 
to cost about $50,000. W. H. McCormack 
is local manager. 


POW ER—January, 1936 

















GRIP OF STEEL 


Alnico magnet, cast alloy iron, finished by 

grinding, has no difficulty holding up stand- 

ard typewriter. Simonds Saw and Steel Co., 

Lockport, N. Y., has been licensed by G.E. 

to manufacture and sell magnets of the 
new alloy 


GLIDDEN Co., Cleveland, Ohio, plans steam 
plant at proposed paint and varnish manu- 
facturing plant on Houston Ship Channel, 
Houston, Tex., where site has been secured. 
Factory will comprise group of units, to cost 
close to $300,000. 


Woopstock, ILL., plans extensions in 
municipal electric plant, including 1-story 
addition, boiler units and accessories as well 
as switchboard and other equipment. C. K. 
Austin, superintendent at plant. 


Dexter Co., Fairfield, Iowa, manufacturer 
of electric washing machines, etc., has au- 
thorized 1-story boiler plant at factory, about 
40 x 65 ft., with boiler units and auxiliary 
equipment. Cost about $35,000. 


SUTTON, NEB., proposes rebuilding of 
municipal electric plant, damaged by fire. 
Loss close to $100,000. 


WISCONSIN PowER & LIGHT Co., Madi- 
son, Wis., plans addition to artificial gas 
plant at Fond du Lac, Wis. Considerable 
water-gas equipment will be installed to cost 
about $150,000, of which about $135,000 
will be for machinery. E. J. Kallevang, 
chief engineer; Fred H. Hainer, gas engi- 
neer. 


BERGHOFF BREWING CorpP., Fort Wayne, 
Ind., plans extensions in power house engine 
division to cost about $100,000. F. B. Evans, 
executive vice-president. 


WHITE TaiL Pusiic PowER & IRRIGA- 
TION DistrICT, Keystone, Neb., recently or- 
ganized, care of Robert Fulton, Lincoln, 
Neb., engineer, has State approval for hydro- 
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electric power and irrigation project to 
include power dam on White Tail Creek, 
about 2 miles from Keystone, hydroelectric 
station and transmission line. Initial $77,500 
being arranged. 


INDIANA UNIVERsITY has made the follow- 
ing awards for additions to its power plant: 
boilers, Vogt Machine Co., $14,760; stokers, 
Illinois Stoker Co., $17,695; foundations, 
E. A. Corson, $4,900; turbine generation, 
Westinghouse Electric & Mfg. Co., $42,765; 
chimney repairs, H. R. Hernicke Co., $772; 
miscellaneous auxiliaries, Freyn Bros., $13,- 
345; generator power and electrical connec- 
tions, Sanborn Electrical Co., $9,344. 


MUNICIPAL LIGHT, HEAT & POWER Co., 
Huntington, Ind., organized by James F. 
Bippus, Huntington, formerly owner of 
Huntington Light & Fuel Co., and associates, 
is planning a steam-electric plant. 


FULTON, Mo., plans steel pipeline and 
distributing plant early in 1936 to cost 
$60,000. Municipality contracted with Pan- 
handle Eastern Pipeline Co., Kansas City, 
Mo., for supply. Inland Engrg. & Manage- 
ment Co., Security Bldg., St. Louis, Mo., con- 
sulting engineer. 


AMERICAN SERVICE Co., North Cedar St., 
Nevada, Mo., plans early addition to ice- 
manufacturing and refrigerating plant, to 
cost about $45,000. A. S. Bitner, manager. 


BLaTz BREWING Co., 3109-19 Southwest 
Blvd., Kansas City, Mo., plans refrigerating 
plant at brewery early next spring to cost 
over $40,000, with equipment. O. J. Cheely, 
general manager. 


BUREAU OF RECLAMATION, Denver, Colo., 
awarded contract to Baldwin-Southwark Co., 
Philadelphia, Pa., for two 115,000-hp. hy- 
draulic turbines for Boulder Dam. Will bring 
capacity up to 745,000-hp. of ultimate 
1,845,000 hp. 


YANKTON, S. D., is arranging Federal 
financing of $600,000 for municipal electric 
plant, and will proceed as soon as fund is 
available. Buell & Winter Engrg. Co., Insur- 





ance Exchange Bldg., Sioux City, Iowa, con- 
sulting engineer. 


West Coast 


SIERRA MADRE-LAMANDA CITRUS ASSN., 
Sierra Madre, Calif., plans precooling plant 
on Foothill Blvd., Pasadena, Calif. Construc- 
tion to cost about $40,000. Herbert A. 
Hamm, 579 North Holliston Ave., Pasadena, 
engineer. 


METROPOLITAN WATER DIsTRICT, 306 
West Third St., Los Angeles, Calif., receives 
bids until Jan. 14 for electric pumping plant 
at Iron Mountain, near Rice, Calif., for 
Colorado River Aqueduct. (Specifications 
136). Contract let to Winston Bros. Co., 
Title Guarantee Bldg., Los Angeles, and Wil- 
liam C. Crowell, 495 South Broadway, 
Pasadena, Calif., joint bidders, for construc- 
tion of Gene plant and inlet works. 


Pato ALTo, CALIF., Board of Public 
Works, is arranging election to vote bonds 
for $360,000, to supplement $218,000 Fed- 
eral grant for extensions in municipal plant. 
Four diesel-generator units will be installed, 
with fuel-oil storage system and auxiliary 
facilities. Lester S. Ready, Rialto Bldg., San 
Francisco, Calif., consulting engineer. 


INDUSTRIAL FUEL SupPPLY Co., 810 South 
Flower St., Los Angeles, Calif., has au- 
thorized welded steel pipeline from gas field 
at Mountain View, Calif., to connect with 
present system, about 22 miles. Construction 
under Macco-Robertson, Ltd., Clearwater, 
Calif., to cost about $200,000. 


SPOKANE, WaASH., has low bid from Allis- 
Chalmers Mfg. Co., Milwaukee, Wis., for 
three 1,625-kva. generators and accessory 
equipment for Upriver station for municipal 
water department, at $157,300. Same com- 
pany has also tendered low bid for three 
hydraulic turbines, automatic adjustable- 


blade propeller type, with governors and 
auxiliaries, at $129,450, and is scheduled to 
receive award on both contracts. 


PROGENITOR OF TURBINES 


Inaugurating tests on 4-scale model of 115,000-hp. turbines for Boulder Dam 

at Eddystone plant of I. P. Morris Div. of Baldwin-Southwark Corp. Out- 

put and efficiency can be easily stepped up by formulas to determine per- 
formance of large units 
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I RESOLVE .. 


IT’S New Year’s Day, and the 
family around me are busily proclaiming 
their resolutions for 1936, and asking 
for mine. I thought my only one would 
be to resolve to make no resolutions, 
for resolutions are like promises— 
they’re only made to be broken. But I 
got to thinking about it again, and I 
have at least one more. 


Our primary needs as individuals 
and as a nation, I think, are fewer reso- 
lutions and more resolution, fewer de- 
cisions to do something and more actual 
doing of it. In other words, we need 
more of what the professors call intes- 
tinal fortitude, and what I call guts. 


Let’s resolve for 1936 to do a few 
of the things we know should be done, 
and which we haven’t done thus far be- 
cause we lack gumption. Most people 
hate to “stick out their necks,’ and I 
suppose engineers are just like other 
people. But it pays big dividends to go 
out of the beaten track if you’re certain 
there’s sense to it. A few years ago, 
everybody was bemoaning the passing of 
the gas engine and the steam engine. 
“Too inefficient,’ they said. Well, for 
corpses, they’re both pretty lively. Sev- 
eral new companies are building gas 
engines, and you don’t build many of 
something you can’t sell. And in Mid- 
December, I saw a big 2-page ad on 
steam engines, and nobody spends money 
advertising something there isn’t any 
use for. It seems that maybe some of 
the old timers who stuck to their guns 
and said there was a future for engines 
were right. Natural gas has helped the 
gas engine, and better understanding of 


Those are examples of straight 
thinkers who stood their ground when 
the tide was all the other way, some- 
thing that takes as much guts as leading 


the way to something new. In either 
case, if you’re sure you're right, it’s 
worth doing. 


Tom Jones figures a diesel will help 
his plant, but Bill Blair has a similar 
plant and hasn’t put one in. So Tom 
holds off, hoping Bill will try it first. 
Or Tom figures maybe higher pressures 
would be advisable, including a new 
“top.” But Bill hasn’t done it, so Tom 
doesn’t. The net result is stagnation, 
because neither will take a lead. 


But I still believe the old law of 
survival of the fittest holds good, and 
facing today’s modern competitive con- 
ditions, you’ve either got to go ahead 
or you'll slip backwards; you can’t stand 
still. Competition is eliminating the un- 
fit, cutting and weeding out the boys 
who are afraid to back up their opinions 
by doing something. This isn’t true 
only in power plants, it’s true all through 
business, through economics, through 
politics. With the upturn coming on, 
and new demands for power, it be- 
hooves us all to adopt the old Boy 
Scout slogan, “Be Prepared.” And if 
preparedness involves leading the pack, 
then we’ve got to lead it. We’ve got to 
be the men out in front. 





GEORGE EDWARDS 
Engineer 


byproduct power profits is helping the 
steam engine. 
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